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STERFLEX . . . Medium stock STURDI-KUT... Heavy duty 
removal for blending and work and stock removal. 
polishing. Aeiiieae 


hots teste 


KLEEN KUT... Heavy weld E-Z KUT... Heavy weld 
snagging and cleaning. snagging and cleaning. 


STERLING GRINDING 


Use postpoid cord. Ci 


‘STERLING 
CRIMDING WHEELS 
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ADVANTAGES’ ~ 


te RUGGED SHAPES THAT STAND UP LONGER 
IN OPERATION 

* UNIFORM FINISHING RESULTS— ALWAYS, 
BATCH AFTER BATCH 


ye NON-SCRATCH, PRECISION SMOOTHING OF 
YOUR METAL SURFACES 


a” A SUPERIOR FINISH AT SUBSTANTIALLY 
LOWER COSTS 


Let us Barrel Finish some parts for you — or we will be 
glad to send you trial lots of EXOLON Abrasive at 


Quantity discounts. Write for complete information. 


EXOLON COMPANY 


oe = oa oy 


Use postpaid card. Circle No. 204 
September, 1961 
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FOR TOP METAL CUTTING 
EFFICIENCY 


CINCINNATI GIVES YOU 
A CHOICE OF... 


TTER AND TOOL 


MONOSET sharpens, repairs and 
makes small cutters, including coun- 
tersinks, those required for die sinking 
and other unusual shapes. Because 
of its universal construction, most 
jobs can be completed in one chuck- 
ing. Built-in spiral lead mechanism 
generates infinitely variabie heiices, 
right or left hand, 1'¥,,4” min. lead. 
Catalog No. M-1591-4. 


CONTOUR offers big savings for 
shops having a volume of form milling 
operations. It grinds form milling cut- 


ters on the periphery of the teeth to a NO. 1—Perfect for shops using only small to 
definite cutting clearance chosen for medium sized cutters (companion machine 
the work material. Contour ground cut- to the larger No. 2). Timesaving features 
ters produce a greatly superior finish at include anti-friction table slide; eccentric 
a higher feed rate. Catalog No. M-1918-1. wheelhead swivel mounting; reversible 


motor built into wheelhead; three-way con- 
trols. Capacity: 8” swing over table, 15” 
between centers. Catalog No. M-1852-4. 


KNEE TYPE AND BED TYPE MILLING MACHINES ® DIE SINKING MACHINES * CUTTER AND TOOL GRINDERS fic) | 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9Q9, OHIO 
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It takes a keen cutting edge to unlock the 
full potential of cutting type machine tools. 
And the keenest cutting edges are the prod- 
uct of modern, accurate cutter and tool 
grinders. Cincinnati gives you a choice of 
six of the finest. Two of them, the Nos. 1 
and 2, are designed for shops using a wide 
variety of conventional cutters, such as 
those required for milling, reaming, turning, 
etc. “Check List of Good Cutter Grinding 
Practice,” publication M-1992, is available 
to help operators of Nos. 1 and 2 machines 
do a better job. The Monoset supplements 
the foregoing machines by taking over all 


die sinking cutters, unusual shapes, and 
grinding flutes from solid bar stock. The 
Contour and Projecto-Form Grinders, as 
their names indicate, perform specialized 
types of cutter grinding. Electrolytic Grind- 
ers “grind” carbide cutters faster and at a 
fraction of the wheel cost ordinarily associ- 
ated with diamond wheel grinding... no 
burrs, no checks or cracks. 

Detailed information may be obtained by 
writing for literature mentioned in the cap- 
tions. And for shops requiring cutter grind- 
ing equipment built to order, talk to our 
Engineering Service Specialists. 


GRINDERS 


PROJECTO-FORM — For grinding 


small, accurate profile shapes on flat form 


aoe cutters, lamination die parts and similar 
King components. This machine combines 
use grinding with an optical comparator unit. 
ost Work profile is enlarged 20 (or 40) times 
sCk- size on ground glass viewing screen di- 
ism rectly in front of operator. Master draw- 
“es, ings are made on Layout Scribing Ma- 
-ad. chine. Catalog No. M-1612-5. 


NO. 2—Designed to handle the majority of 
cutters used in metalworking shops ... milling 
cutters, reamers, hobs, taps, planer tools. At- 
tachments include Radius Grinding; Face Mill; 
Indexing for Workhead; Dust Exhaust; Spring 
Chucks and Collets. Capacity: 10” swing over 
table, 27” between centers. Catalog No. M-2004. 


ELECTROLYTIC 


a wide 
variety of cutters and tools made of 


“grinds” 


materials too hard for conventional 
grinding wheels. The surface produced 
is burr-free and metaliurgically undis- 
turbed. 


RS ich. BROACHING MACHINES © ELECTRICAL MACHINING EQUIPMENT 


MILLING MACHINE DIVISION | 


| Use postpaid card. Circle No. 205 
September, 1961 3 
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‘A Sunnen Honing Machine wil! hardie any hole-sizing job SOLVE ALL OF THEM WITH... e 
- shown here. It’s the most versatile machine for all types 0S ee ee RC 
id of I. D. work... now used in thousands of shops. 2 —_— a J 
‘“ ‘ It corrects all previous machining errors with minimum 2 
Ba stock removal...and guarantees tolerances to .0001” 
with any desired surface finish. " 
You pay no premium for the extra _ SUNNEN PRODUCTS COMPANY — 
: precision... because Sunnen Honing is 
2 4 a fast, economical abrasive stock my 
4 _ removal process. 
tt handles tandem bores, thin wall ‘ ct 
_ parts, blind holes, bores with ports or — FOR FREE BOOKLET 
_fands—in any size or shape part. 4 X-SP-5075 .. . showing ey 
__No fixtures, no chucking or set up time. 35 99 honing case histories Tie ¥ 
4... range: .100"—2.625” with standard covering all types of -— 
bore-sizing problems. 4 2 3 > 


_ tooling. Built to order thru 41’. 
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TODAY'S TOLERANCES AND FINISHES CALL FOR HONING 


Use postpaid card. Circle No. 206 
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DIAMOND 
WHEELS 


FIRST NEW CONCEPT IN 
ABRASIVE TECHNOLOGY 
IN TWENTY-FIVE YEARS. 


Revolutionary new styling with vanes 
that cool the abrasive section and 


strengthen the wheel . . . adds won- 
derful new high performance level 
with 


PRESSURELOK® 


The Performance Bond; proved best 
by the largest Aircraft and Automo- 
tive industries. Works excellently in 
either wet, mist or dry grinding. . . . 
and they are self-dressing. 
New TURBOGRIND Diamond Wheels 
are immediately available from 


distributors, or write for complete 
information. 


UNITED STATES 
DIAMOND WHEEL CO. 


835 Illinois Ave. * TW 7-9181 © Aurora, Ill. 


Use postpaid card. Circle No. 207 
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Editor’s Mail 


IN DEFENSE OF PATENTS 


One of our most serious problems 
is the attack which is being made on 
our patent system. In its broadest and 
most vicious terms it is aimed at com- 
plete elimination of the system. 

Here’s our major premise: That in 
a free economy such as we main- 
tain we need all the incentive we can 
get for individuals and corporations 
to keep on inventing, and to strive to 
improve existing inventions to which 
they hold rights. .... 

The contention of the antagonists 
is “that industrial firms will continue 
to operate and expand their research 
facilities in order to serve their 
particular competitive requirements, 
whether a patent system exists or 
not... .” (Professor Melman, Colum- 
bia University) 

If patent rights were denied in the 
future, research and development 
would continue to some extent, but 
among the commercial and private 
laboratories it would be a token, or 
“gimmick” type shrouded in secrecy 
and accomplishing only minor im- 
provements that might give a product 
a competitive edge for the moment. 
Without protection, there would be 
little point in extensive development 
and even less in process disclosure. . . . 

The implication of these attacks and 
the residual impression on the part 
of the lay public seems to be that 
patents are somehow suddenly “bad,” 
when they used to be “good.” Or per- 
haps a better way of putting it is that 
the impression is being created that 
“big business” has misused patents and 
patent monopolies. 

Nothing could be further from the 
truth, and unless there is a full and 
complete understanding of the true 
situation the public is liable to lose 
one of the most valuable devices in 
the history of our country designed to 
promote progress and the public 
interest. 

An important point around which 
the recent attacks have been centered 
is the 17-year monopoly which is 
granted by the patent. This point seems 
to bother enemies of the system, and 
they are playing heavily upon it. 


You and I know that 17 years | 
not a long time, in terms of produc 
development. But to many people, in- 
cluding many of our lawmakers, thi 
seems like a long time for an individua! 
or a corporation to hold what the 
described as a “monopoly”. 
Patents, they say, discourage competi- 
tion, and create a great social waste b 
making it necessary to spend research 
money to design around existing 
patents—or, in their language, to “re- 
discover what is already known”... . 

If the critics of the system would 
take even a cursory look at the record 
they would see that in attempting to 
design around existing patents many 
developments have been brought forth 
that are patentable in themselves, and 
which would not otherwise have been 
brought to light. 

Now, let’s take a look at this ques- 
tion of monopoly. . . . Take a new 
synthetic fibre, like nylon, for ex- 
ample. From the time the original 
invention was made in a_ research 
laboratory until the fibre was success- 
fully taken through the long and 
arduous period of product develop- 
ment, pilot plant and into production, 
there was a time lapse of 12 years. 
This leaves only five years in which 
the manufacturer must build a market 
and reclaim his investment (which may 
run as high as 50 million dollars) 
before business competition can legally 
come in. . 

The patent law was devised to make 
it legal to own your own idea—so to 
speak. But only provided your idea 
results in some useful invention and 
provided you tell the public all about 
it so that with this knowledge perhaps 
someone else can develop it further 
or be stimulated to have a completely 
different idea. 

It is important for us to use the 
patent system to its fullest extent and 
fight those who would destroy it, for 
if the time ever comes when it falls 
into disuse or becomes crippled, this 
nation will, indeed, have a dark future. 


(Remarks by Dr. Carl E. Barnes to the 3M 
Technical Forum Days. October 17-19, 1960, 
St. Paul, Minnesota.) 
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POSITIVE DUPLICATION—EVERY TIME! 


Just as you see these CINCINNATI Centerless Grinding 
Wheels duplicated with exact fidelity in these mirrors, 
you can be absolutely sure of Positive Duplication 
with al/ CINCINNATI ®)° GRINDING WHEELS. 


THREE DOZEN GOOD REASONS 


Cincinnati is able to supply you with wheels of 
uniform excellence, because of its unique ® manu- 
facturing process. This involves 36 separate and un- 
varying quality controls right from grain mix to final 
inspection. 


For example, the six steps to grain uniformity are 
these: Grain size verified with screens . . . Grain 
cleanliness . . . Freedom of foreign matter . . . Color 
... Magnetic content ... and Bulk density must all 
meet rigid standards. 


RESULT: DEPENDABLE PERFORMANCE 


You can depend on © WHEELS because each reorder 


°Trade Mark Reg. U.S. Pat. Off. 


wheel gives you exactly the same good job as the 
original. 


Using ® WHEELS you will find production going up, 
and costs going down... to stay! This is the promise— 
and the performance—of Positive Duplication. 


CALL FOR CINCINNATI WHEELS TODAY 


Solve your grinding problems with the help of 
specialists trained by the Cincinnati Milling Machine 
Company. Their wide experience in job set-ups and 
grinding operations is at your service. Just call your 
CINCINNATI ©) GRINDING WHEELS Distributor or con- 
tact Cincinnati Milling Products Division, Cincin- 
nati 9, Ohio. 


-~ 
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GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 


Use postpaid card. Circle No. 208 
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Announcing 


New Norton Hanc 


NORTON 6 x 12” Type TS Hand Surface Grinder 
Table travel up to 14”. Cross traverse up to 7”. Max- 
imum height capacity 12%2"*. Grinding wheel, 7” x 34” 
x 1%". Table traverse by hand through positive cable 
drive. One revolution of hand wheel moves table 6%”, 
on friction-free ways. 


*Table top to bottom of full size grinding wheel. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Relractories + Non-Slip Floors 


NORTON 10 x 16” Type TS Hand Surface Grinder 
Table travel up to 18”, cross traverse to 11”, grinding 
wheel 12” dia. Extended wheel head ways assure 
maximum grinding support and full use of 12” vertical* 
capacity. Two-speed wheel drive. Fine cross-feed in- 
crements of .0005”. 
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— BEWR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


GRINDING and FINISHING 
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Surface Grinders.... 


Latest Norton developments... 

simplified, rugged, versatile... 
are welcome cost-cutters 

for your daily too/room jobs. 


Like all Norton grinders — from highly com- 
plicated automatic production machines to 
simpler toolroom types the new TS Type 
Hand Surface Grinders have the common de- 
nominator of precision performance, easy opera- 
tion and long service life, built into them as 
follows: 

Precision Performance. Two-speed wheel feed 
hand wheel has graduations of .0005” for fast, 
accurate positioning, plus a vernier scale gradu- 
ated .0001” for precise grinding feeds. Rigid and 
long vertical slide and saddle design provide 
maximum support for moving parts, resulting in 
reduced vibration and better finish. Accuracy of 
center-guide cross feed is excellent for groove 
and shoulder grinding. 

Easy Operation. Controls are at working 
height, for fatigue-free table and cross feed 
operation. Antifriction bearings under the 
table produce a smooth and easy motion for 
reduced effort. Table and cross slide controlled 
by hand wheels with no levers requiring 
crossed-arm operation when motions are si- 
multaneous. These grinders are the only ma- 
chines of their type with hinged wheel guard 
for quick wheel change. 


Long Life. Anti-friction spindle is mounted in 
housing for rigid, rugged strength. Long vertical 
slide ways eliminate wheel “‘hang up’”’ tendencies 
and provide large way areas. Deep saddle elimi- 
nates rocking, gives strong support for grind. 
Antifriction rollers cut wear on table and cross 
slide. 

Over-all economy of NorTON TS Hand Sur- 
face Grinders is strengthened by many features 
such as their uncomplicated, accessible mech- 
anisms and clean, uncluttered design which re- 
duce maintenance costs. For details on how 
these new NORTON developments can cut your 
own daily grinding costs, see your Norton Man, 
a Trained Grinding Engineer. Or write to 
NorTON COMPANY, Machine Tool Division, 
Worcester 6, Mass. District Offices: Worcester, 
Hartford, Chicago, Detroit, Cleveland. 

In Canada: J. H. Ryder Machinery Co., Ltd.. 
Toronto 5. 


MACHINE TOOLS 


75 years of... Making better products...to make your products better 


WACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines + Gear Induction Hardeners 


Use postpaid card. Circle No. 209 


September, 1961 
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HOW 
BLANCHARD 
BUILDS A 
BETTER 
GRINDER 


HEP 


4 _ 7. . 
fe 


re ae nrc eae fone 


— a 


There’s no mystery about the better performance you get 
with a BLANCHARD Surface Grinder. It’s simply a 
matter of better design of each individual machine part. 
For example, look at just 4 features of the No. 18, shown 
at the right. 


Get complete details on all 24 models of BLANCHARD 
grinders. They’re today’s leading high precision, high 
production grinders on materials ranging from carbon to 
quartz ...from bronze to steel. You can handle parts 
ranging from tiny jewels to giant plates up to 108” across 
corners. 
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rior, pre-loaded anti-friction bearing 
system that removes all backlas 
and radial play. Integral ‘‘balanced 
mounting of rotor on spindle elimi- 
nates vibration. 
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WHEEL HEAD COLUMN ... is of 
heavy box-section design for extra 
rigidity . - supported at 3 widely- 
spaced points. Column may be easil 
adjusted for alignment. Special ~~ 4 
umn tilting devices available to pro- 
duce concave or convex surfaces. 


GRINDER CONTROL ... is com- 
pact and conveniently located for 
fatigue-free handling. All control 
panels are BLANCHARD manufac- 
tured for troublefree operation. 


provides 
maximum useful magnetic surface 
...has such closely spaced poles, 
that work as small as a quarter will 
always touch two or more. 


MAGNETIC CHUCK... 


PUT IT ON THE (IU \1)) THE BLANCHARD MACHINE COMPANY 


Use postpaid card. Circle No. 210 


64 State Street, Cambridge 39, Massachusetts 
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Dateline: Industry’s Economy 


U. S. companies are increasing their investments in plants and equipment abroad by 20% 


this year according to a report from the Department of Commerce. Total investment 
approximates $4.5 billion, much of this going into Western Europe. U. S. private 
expenditures for manufacturing plants in Latin America are to increase by nearly 
50% this year over 1960. It was reported that a midyear survey indicates that 
this rate of U. S. foreign investment will continue during 1962. One reason (and 
the main one) offered for the boom in foreign investment is a desire by U. S. firms 
to be established inside the European Common Market, whose low intra-European 
tariffs and high external tariffs will make it harder to sell American-made goods 
there. 


Nearly 53.2 million Americans had jobs on regular wage and salary payrolls for July, according 


to the U. S. Department of Labor. This figure set a record for July, and the 
prospect is for a slow gain. It totaled 14,000 over July, 1960. It was pointed out, 
however, that job recovery is spotty and fails to include the job expansion 
necessary to provide work for the expanding labor force. The report said that 
manufacturing employment is still 300,000 below its year-ago level, and 450,000 
below its pre-recession peak in early 1960. 


Norton Company is studying ways and means of creating a public market for its stock. A new 


employee stock purchase plan is also under consideration. In a letter mailed to 
employees, Milton P. Higgins, Norton chairman of the board, said, “The company 
has under active consideration ways and-means of creating a public market for 
its stock which it believes would have many advantages to the company, its 
stockholders and employees. The company also has under active study a new 
employee stock purchase plan which it is hoped will be advantageous to Norton 
employees.” 


A billion dollar tax credit to spur industrial expansion was recently adopted by the House Ways 


and Means Committee. The tax incentive plan has been offered by the Secretary of 
the Treasury Douglas Dillon as part of the administration’s tax reform proposals. 
The incentive would take the form of a credit against 1961 income taxes amounting 
to 8% of the money spent for new equipment, with certain limitations. 


Three major steel companies have reported gains in second quarter earnings, but they were not 


enough to lift the six-month results above the year-ago levels. Youngstown Sheet 
& Tube Co. said sales in the first half came to $264,686,575, compared with 
$350,403,635, in the like 1960 period. Bliss & Laughlin, Inc., reported that sales 
for the six months totaled $21,869,518, down from the $32,253,331 of a year earlier. 
Kaiser Steel Corp. said sales totaled $131,860,000 against $118,550,877. 


Output of the nation’s mines, mills, and utilities advanced about 1.5°) in June to a level just shy 


of the pre-recession peak, the Federal Reserve Board reported. The board’s 
industrial production index advanced nearly two points from May, rising from 
108.3 to 110, with 1950 representing the base year of 100°. 


The average factory worker’s weekly earnings soared to an all-time high of $94.24 in June, the 


September, 1961 


Labor Department reported. The average work week in manufacturing plants 
increased by 24 minutes to climb above the 40-hour mark for the first time in a 
year. The Department also reported that the number of factory job holders rose 
by 240,000 in June, double the usual increase, because of sharp gains in the 
steel, auto and machinery industries. 
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in Less Than 3 Minutes! 


© This Campbell wet abrasive cutting machine—the 
Model 406—will cut tubing, bar stock, angle iron, or 
any other shape up to 6” round or square—and it will 
cut practically any material, including the new super 
alloys and exotic metals. Like all Campbell machines, 
it’s designed to give accurate cuts, quickly and cleanly. 
HIGH SPEED—4 to 8 seconds per square inch is the nor- 
mal cutting speed for all Campbell wet abrasive cuttin 
machines. For instance, you can cut 6” diameter harden 
steel in less than 3 minutes. 


ACCURACY —Campbell machines are production 
machine tools. They cut within close tolerances to reduce 
rejects and scrap loss. For example, the Model 406 will cut 
3” diameter material to lengths within +.010’, 6” diameter 
within +.030’. 

FINE FINISH — Additional finishing operations are rarely 
required. There is no burn, and burr has been reduced to 
an absolute minimum. 


POWER OSCILLATION — On an oscillating-type ma- 
chine such as the Model 406, the cutting wheel is moved 


With this biel Machine, a can-- 
Cut 6-inch Diameter Hard Alloys-Cleanly and Accurately- 


~ CAMPBELL’::...: 

CUTTING 

Allison-Campbell Division * American Chain & Cable Company, Inc. 
926 Connecticut Avenue, Bridgeport 2, Conn. 


4 PN 
* 


; for Better — 


horizontally back and forth across the cut as the wheel is 
fed downward. The result—greater cutting capacity, with 
longer wheel life. 


PROPER COOLANT APPLICATION—Large reservoir 
and a 33 gallon/minute pump provide high volume of 
coolant. Unique Campbell distributor applies coolant 
equally to both sides of the wheel—an essential require- 
ment for accurate cuts. 


OTHER CAMPBELL MACHINES FOR ANY CUT-OFF NEED 


Choose from four types of Campbell machines for wet or 
dry cutting—chop stroke, oscillating, horizontal or rotary 
—with capacities up to 14” rounds, 12” billets, plate up to 
6” thick and 20 ft. long. 

Regardless of your application, you’ll find that a 
Campbell machine seevlien you with the best cut-off 
method for modern production techniques—far more effi- 
cient, accurate and economical for cutting many materials 
than other cutting equipment. 


WRITE FOR DETAILS— Bulletin DH-260 gives the com- 
plete story on the Campbell Model 406 abrasive cutting 
machine. We'll also be glad to send you information on 
other machines; just tell us your cut-off application. And 
remember—your Allison-Campbell Field Engineer is an 
abrasive cutting specialist. Call on him for expert advice. 


MACHINES 


Use postpaid card. Circle No. 212 
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This well-known Meee ules depends ¢ 


_ THOMPSON RAMO WOOLDRIDGE INC. picks 
, 7 | =| Thom pson Grinders for accurac y : 
. | | dependability and speed.  — 


All the Thompson machines shown above in one bank are grinding jet aircraft 
engine compressor vanes. Each of the 5 surfaces on the root end as well as the 
concave and convex airfoil surfaces on the lug end are ground to extreme accur- 
acy on the stainless steel forgings. 


For the five years that these Thompson machines have been steadily on this job, 
downtime and maintenance costs have been negligible factors. 


Put your toughest production job on a Thompson grinder and watch it cut your 
costs, speed your production and improve your product. 


Use postpaid card. Circle No. 213 
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Giese ALT Diamond Tool 


Announces an exclusive new concept 
for purchasing diamond wheeils— 


which lets you buy just the exact amount of grinding performance for any specific 
standard production job you have in mind. No more need to store expensive, 
partially used up diamond wheels on your shelves ...now you can buy just the 


amount of diamond cutting you need for any job—short runs, medium runs or 
larger runs, tailor made to suit YOUR production. 


There are now 3 measures of diamond grinding available in the Flaring Cup Wheel (D11V9) 
the COMPACT | th ECONOMY the KING 


or Standard Wheel 


) 

c 

standard concentrations) for all bales runs ‘ 

t 

ALL EXACT-O-WHEELS are available in 1/16” and 1/8” = . | ¥ ) 
depth of diamonds, in cup sizes of 3”, 3-3/4", 4”, 5” and 6”. uy TYPE DIIV? FORMERLY DIIB 

' Fiaring Cup g 


There is an entire range of sizes . . . all available ] 


: : = hin’ Diamond in Periphery li 
from stock, NOW...in plastic or aluminum 


: U ; . ’ . : , ee —_ :; 7 ; St 
a4 backs, in natural and man made diamonds. You #i@ ¥ oii re at a ne | Leen f—% ’ e 
O @ 0) W) © | @ 


as get all the qualities and grinding performance ) 0) s ce 
‘a * 

La of the famous A.I.T. grinding wheel, yet you : momeeet - le : nae ae ao w 
te shave your costs with these versatile, exclusive 3 | Economy | 1/41 1/16 | 5 | Compact | ize 1 1/16 te 
i Z wheels. See chart at right to choose just the 3 | Economy | 1/4 | 1/8 5 | Compact! 1/8 | if8 tr 

es wheel you need for YOUR next job, keep your 3__| King 3/8 | 1/16 | 5 | Economy | 1/4 {1/16 
* diamond wheel dollars off the shelf . . . call, wire eR e4 A SB AEE ET be 
Fs - 3-3/4 | Compact | 1/8 | 1/16 5 King 7716} i/ié th 

a or write for Exact-O-Wheels NOW. 3.3/4 | Compact | 1/81 1/8 5 | King 7/i6| 1/8 

-3/4 | Economy | 1/4] 1/16 6* King 9/16} 1/16 

3-3/4 | Economy | 1/4 | 1/8 6* | King 9/16 ve 

"3/4 | King 378 | 1/16 Available in King size only 
a : eee CR SS i See we ee oe . 


inmate = 8215 N. KIMBALL AVE. e SKOKIE, ILL. 
a Chicago Telephone: JUniper 8-4654 


Use postpaid card. Circle No. 214 


GRINDING and FINISHING 


( % ile adel 
ee 1 ga a: ees, aaa rie i on 
es wie 8 S Po ee oe! 6 ease ee ee ae ee _ aes s ; 
ve e z 7 . Se ee ee ee ae Smee ik he eee : : oe : é ; 
i. 
ee 
d 
Rec | 
ie 
e ee 

aoe 
ae 

ae :: ens 5 Sei ee ae 

< a aaa OA , i ie ieee ie, ae ; ‘ 

——_ : a LAS — ee eo. eae : ; : ; 
a. a «2 aa Teta ae eee 2 eee : Ae a 
e a $a ego ee ; a se a 
oe th : ‘ 2 cy 3h ; — ef z 4 
ri ag ae 4 cee eine ; oe ae ; 2 
‘at o.° a , a ee ee Sages ce bi a? : 
cme or oe ee ens 7 ETN ‘ és a _ F 
¥ Ny ce . 7 eins ian Tee ‘J eee ae, r re a“ bits. ; 

ee ie y 5 Ri r: ee Thy, os ; 

nae shby " : fae Ri ee an ee ¥ : ‘Ss 

: = < e ¥ . “e . coe. +. on , ‘ 

: ! wae ss oe ee le 7 . i : 
‘ Ce : P * 7 ‘ ba Pe. Pie 4 on * > i 

= i -caiar S < . Sere ; a i ate ae : 4 

aie ; aie *. = oe ae . ‘ ae = ‘ 5 4 j : 

ee ey , ae Rv ee oy ih et ; . - 

bat . + 7 Ae oD - ea R + 2 cae" a - sd ao Pa " > ' 

as Ghee a ™~ sas ce . ‘ : a. i Toke Toe ° ve : 4 

2 2 pay A a > eS: ee - ce. 

Z he er ae sae - aoe see ee 

ye ig ae 4 — oe ve : = a |) : ie =. ; 

i ; es 7 —_— a a oy "4 ie ; ane ; - ie 
ad a Pe j ; S. ! ae a’ a iat . a “ ; ; 
o ‘ ‘og 2, a v4 ae. ie ae ha - “a ¢ q > = : 
cy pile ese) me 7 - 3 . ‘ a ‘ ‘ . & = 
te ee is = So ni) ~ 4 oe . z ‘ 

z i. \ re ae r 8 ae ; 
ca ae Be oe oie ; Soe ne, 4 ’< [oon : ‘ 
ee * a aes . p t. * r pee ‘ bn Se Sr). Bat ae =F | 
bs *, re eee a : \ ; = = ee a tees Pe 
uh ges bor: a ; ; ; ee weak i Nee | 
Shee Pee ‘ ty : = : a . : 

OF Wes SA / ee re fl aa Z| ‘ata ef | 
ane coe . \ * 7 — “ae Bans » Meg oe > . is ‘ i . i : 
oa a . = a ™ Abt dig ett x, 4 ” ; 5 ; % 
lark : I on . 32 } a Fe Me a 3 hy . 2 A 
ie a * pe 5 a 5 . ay ce _ 3". ay t mh ——. : + ws 1 
eat - ae ; a f' ms 0 ™ ae ae 2 a sa to ‘= i - 

son ; . aa oy iy J a s 
ik , ate ar as Bn : . tei r 
gt teed 7 a con - Hs 7 : 
aes i 

oe ( 
ae 
4 re - 

7 > 7 % a 
we RR FOMER FV De TN 
ee 
aoe ; eli 
re 
a , Of 
Gite, : Se 
a ie 
1 . 
e. 3 ES ee or ON ee ee 
he a ie | a eae {(... \ aan ee Ra ee Gee ee See 
: eee aN a -._ canel ts Pigg i oa he yl: ate rhe : a fies : re 
Ns ne cit ere ee Ne. ™ LER tc 3 A ne a Be oy ea a : ea, : ia 


SHING 


Abrasive Engineer’s Corner 


GRINDING FLATS ON A CENTERLESS 


e How practical is it to grind parts on 
centerless grinders without having the 
part rotating—in other words, flat 
grinds?—-S. S., Jenkintown, Pa. 


It hardly seems justifiable to make 
use of a grinder such as a centerless, 
designed to produce stock of near per- 
fect roundness, on an operation which 
would not make use of its capabilities. 


The only operation of this kind 
that I recall had to do with the grind- 
ing of flats on steel casting rods for 
fishing. Lengths of the rod were held 
in a fixed position and traversed past 
the rim of a 30” diameter ring wheel. 
I believe that the finished rod was 
square in section and tapered. 

I would assume that the surfaces 
you propose to grind need not be 
dead flat, but can have a slight con- 
cavity resulting from peripheral con- 
tact with the wheel face. 

Rather than tie up a_ centerless 
grinder on such an operation, I be- 
lieve that a heavy-duty bench or floor 
stand grinder would serve the purpose 
equally well. A section of channel iron 
could be set up level with the grinder 
work rest, on either side of the grinder, 
to support the rods as they were 
traversed past the grinding wheel. 


A screw-fed back-up block could 
be arranged to hold the rod against 
the grinding wheel during the traverse 
cut. If more than one flat were to be 
ground, a drilled block with a set 
screw could be adjusted to the end of 
the rod and would serve to hold the 
flat surface parallel to the rod length, 
eliminating the possibility of spiralling 
of the ground flat. 
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“She’s the new head of the indus- 
trial diamond division.” 


IMPROVING FINISH ON 
HARDENED STEEL ROLLS 


eHow can I secure high finishes (2-5 
microinches) on small diameter hard- 
ened (63-68 Rc) steel rolls?—A. P. C., 
Pittsburgh, Pennsylvania. 


I would assume that in the normal 
production of the small diameter steel 
rolls you are now able to centerless 
grind to close limits for roundness and 
size, to an RMS finish below 10, and 
that you would like to improve finish 
to 2-5 RMS. 

Either centerless or disc lapping 
could do the job, but might not justify 
their cost. 

I'd suggest that you consider abra- 
sive tumbling. Because of the large 
quantities of parts that can be handled 
at one loading, the savings in refine- 
ment costs are tremendous. Dimen- 
sional accuracy of the part is in no 
way affected. 

Manufacturers of tumbling equip- 


ARTHUR RAKESTRAW e Contributing Editor 


ment and/or media generally have 
testing laboratories where trial lots can 
be submitted and the entire procedure 
as well as the materials required can 
be precisely determined. 

Why don’t you contact one or more 
of these sources and arrange for a 
trial? 

GRINDING ALUMINUM ON 
CYLINDRICAL GRINDER 

e What specification would you 
recommend for cylindrical grinding of 
aluminum (OD surface) to a 6-8 
micro finish?—E. M., Newport Beach, 
California. 

Contrary to information that you 
may have found, the grinding of 
aluminum does not require special 
abrasive wheel specifications. Any 
type of wheel within a wide range 
will prove satisfactory if a high deter- 
gent oil mixed in proper proportions 
with water is used, and if the wheel 
face is properly diamond trued. 

The coolant mix is by far the more 
important. It is essential that the abra- 
sive wheel face be lubricated with a 
material that will insure the removal 
of all aluminum swarf as soon as it 
has been abraded from the part 
surface. 

The most common wheel specifica- 
tion recommended for cylindrical 
grinding of aluminum is gray silicon 
carbide in 46 grit, K grade, vitrified 
bond. 

The resulting finish is not a product 
of grit size, as might be expected. 
Coarser grit sizes provide larger pore 
spaces for abraded material, and can 
be cleaned more easily. 

continued 
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system 

@ V/ashes away damaging 
grinding dust 

@ Triples life of ways 

® Preserves original aecuracy 

@ Promotes easy table operation 


@ Reduces maintenance— 
oils complete machine 


+. and mony other features in- 
cwded as standard equipment, 


all ot a surprisingly low price! 


DIRECT DRIVE 
SPINDLE 
AND 
OIL PUMP 


THE FASTEST WAY TO GRIND PERFORATORS .. . INCREASE ACCURACY 


HARIG GRIND-ALL FIXTURE 


Easily grinds irregular shaped perforators 
concentric with shank within + .0001 accuracy. 
Also can be used for milling, boring, and in- 
spection. New features include V-block adjust- 
ing screw and sine arrangement to obtain any 
desired angle. Attachment available to con- 
vert Grind-all into precision Radius Dresser. 


OOROVUBVOD 


WRITE FOR NEW GRIND-ALL BROCHURE 


HARIG SERVES 
ALL AMERICA 


5769 W. Howard St. @ Chicago 48, Ill. 


Use postpaid card. Circle No. 216 


ABRASIVE ENGINEER’S 
CORNER 


continued 


Finish results from painstaking 
diamond truing. Comparatively slow 
table traverse, with very small incre 
ments of infeed, is required to insur: 
that the abrasive grain will not be 
dislodged or loosened, and that n 
loose grain will remain in the whee 
face to scratch the work. 

A common practice is to hone the 
wheel face lightly, after diamond tru- 
ing, with a hard wood block. Any 
loose grain remaining in the face is 
usually removed completely. 

When a wheel is properly prepared 
and the coolant mix is of the right 
proportion and kind, grinding can be 
carried on indefinitely. I have known 
aluminum pistons to be ground with a 
finish such as you have suggested 
for several weeks on one dressing. 

If you have any difficulty in ob- 
taining the proper detergent for this 
application, let me know and I can 
probably suggest several sources. 


GRINDING INSIDE WELDS 

e As a manufacturer of process equip- 
ment, I'd like some information on 
the various methods of grinding inside 
corner welds.—S. K. A., Brooklyn, 
New York. 


I wish it were possible for me to 
visualize your problem as clearly as 
you do. In grinding inside corner 
welds, for instance, it makes a great 
deal of difference whether the weld 
is to be ground for appearance only, 
or whether it must be precision ground 
for definite clearance of other as- 
sembled components. 

I would assume that in process 
equipment appearance and smooth 
surface are of more importance than 
precision for assembly. 

Welding technique has progressed 
in recent years to the point where 
objectionable weld beads are non- 
existent. Often no further finishing 
is necessary. Perhaps it would be 
possible to improve your welding 
process to this level. 

Roughness in weld fillets can be 
removed with bushed abrasive plugs 
trued to a taper which permits full 
contact with the X corner. These can 
be operated on portable air or electric 
grinders of suitable speed capacities. 

Tungsten carbide rotary mills or 
spiral points have also been used for 
this type of grinding. eee. 
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CAN ENGINEER AND BUILD YOUR 
Srecisy CIAMOND GRINDING WHEELS 


1%, CENTURY 
EXPERIENCE 


in manufacturing resin and 
pressure cast metal bond 
diamond grinding wheels 


ELECTROLYTIC WHEEL SPECIALISTS 
in pressure cast diamond and aluminum oxide wheels 


Action, nationally recognized as the leader in this wheel life. On time delivery is a MUST with Action. 
specialized field, gives better engineering design You are invited to discuss your diamond and 
and material selection, resulting in better perform- electrolytic wheel problems with us without obli- 
ance, stock removal, finished surfaces and longer gation. 


Manufacturers of the Foremost Jetaline Metal, RoBot Resin and Electrolytic Wheels 


CTION oiamonp root co. 


4545 WEST GRAND AVENUE, CHICAGO 39, ILLINOIS 


Telephone: CApitol 7-5321 ° Teletype: CG 3393 
Use postpaid card. Circle No. 217 
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.0002” vibration level vs. .000002” vibration level— 
that’s the difference between commercial and preci- 
sion balancing with a Stewart-Warner Industrial 
Balancer. This big difference in ability to meet tol- 
erances can make the big difference in the quality of 
your work and in the economy of your operation. By 
keeping your grinding wheels in precision balance, 
you'll save in many other ways . . . through longer 
wheel life, fewer dressings, and less rejects. 


STEWART-WARNER CORPORATION 
INDUSTRIAL BALANCER DEPARTMENT 


Excellence Dept. CD-91, 1850 Diversey Parkway, Chicago 14, Illinois 
Use postpaid card. Circle No. 218 
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finish and accuracy : 
from your existing q 

a : 7 
grinding equipment 


Precision balance can be obtained right on the grinder 
—without removing the wheel. The monitor feature 
warns the operator when vibration exceeds a pre-set 
amount — before the cut is taken. 
Send for free, fully illustrated cat- 
alog today describing not only this 
monitor and balancer but the com- 
plete line of Stewart-Warner Preci- 
sion Dynamic balancing machines. 
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Metalworking on the move 


U. S. business machine exports are booming with the world demand for advanced data process- 
ing equipment. Shipments worth $78 million in the first quarter of this year 
were 74% above the 1960 first quarter. Japan is the best single market, but 
exports to South America gained the most, 133%. Electronic computer equipment 
led all groups, increasing 235% and accounting for 36% of total business machine 
exports. 


The Grinding Wheel Institute has contracted with the University of Michigan to have extensive 
research conducted on the development of grading grinding wheels. Work in 
this area was initiated by Professor L. V. Colwell, of the Department of Mechanical 
Engineering, University of Michigan. With a standard method available, it will 
then be possible for the industry to establish standards for grades of grinding 
wheels which would be the same regardless of the source of wheel manufacture. 
Professor Colwell’s original work shows a great deal of promise and if additional 
investigation substantiates his findings, it is only a question of time before standard 


grading in the wheel industry is a reality, according to the GWI. 


American-made metalworking machines attracted considerable attention during the U. S. exhibi- 
tion at the 30th International Trade Fair at Posnan, Poland. More than 353,000 
people watched demonstrations of the equipment during the 15-day fair. To 
emphasize the importance that American industry places on safety, demonstrators 
were outfitted with safety clothing and equipment. The 1961 presentation marked 
the fifth consecutive appearance of the U. S. in the Polish exposition. 


Shipments of finished steel products in the first half of 1961 lagged 27° behind last year’s pace 
despite a spring pickup. The American Iron and Steel Institute said shipments 
totaled 3,227,998 tons compared with 42,853,937 in the first half of 1960 with 
28,295,281 in the slumping second half of 1961. Shipments this past June were 
6,133,519, up 1.49% from May. 


Volkswagen sales pushed to a new record of more than 100,000 in the first half of this year. The 
company announced that the 100,627 total of cars, trucks, and station wagons 
registered through June topped the 92,978 total for the first half of last year by 
8.2%. June set a record of 16,267 vehicles registered. 


Avery C. Adams, chairman of Jones & Laughlin Steel Corp. has predicted that the steel industry's 
third quarter production will be slightly better than the second quarter and 
operations will probably rise into December as consumers begin to stockpile steel 
as a hedge against a possible strike in mid-1962 when the steelworker’s three-year 


contract runs out. 


Foreign consumers continued buying American-made machine tools as orders jumped to their 
highest level since 1951. In June of this year, foreign machine tool orders reached 
$60.6 million, up from $49.6 million in May, from $55.1 million in June, 1960. 
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Aluminum Oxide 
e Heavy Duty 
e Regular 
e Semi-Friable 
e White 


Silicon Carbide 
e Heavy Duty 
e Regular 
e Green 


Boron Carbide 


?, NATURAL 


Flint Quartz 
Novaculite 


Precision Graded 
Silica Sand 


Italian Pumice 


African Corundu 
Finishing Powde 


Paterson 4, New Jersey 


FOR INDUSTRY 


Use postpaid card. Circle No. 223 
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Design for Grinding 


Two man automatic 
outproduces seven filers 


RICHARD L. McKEE e Managing Editor 


For deburring tube ends, an automatic machine using flap- 
type coated abrasives exceeds a production level that seven 
men with air-operated rotary files were unable to attain. 


@ The difficult job of deburring cut- 
off ends of rectangular and circular 
steel tubing is being performed at a 
greatly increased rate in a Midwest 
fabricator’s plant, on a novel machine 
designed specifically for the task. The 
Lo-Die tube end finisher being used 
was developed by the Lordstown Tool 
and Die Company, Inc., of Warren, 
Ohio, in co-operation with abrasive 
engineers of Behr-Manning Co., a 
division of Norton Company. 

The production rate attained with 
this machine and its two men greatly 
exceeds that of the former method— 
hand deburring with air-motored 
rotary files. With them, seven men 
were unable to produce the required 
output. 

The tubes, mainly of mild steel, are 


Ingenious brackets on 12” centers hold tubing of any 
shape. The cloth abrasive heads deburr inner and outer 


surfaces of the tube ends. 


loaded on a moving carriage, adjust- 
able in width to match the length of 
the work pieces, by an operator stand- 
ing at one end of the machine. Ragged 
ends of the tubes are cut off by 
the two 20” resinoid-bonded Norton 
wheels using 60 grit aluminum oxide 
as the abrasive, a second workman 
unloads the pieces at the other end. 

At the rate of seven to nine pieces 
per minute, the tube sections pass 
between eight Vonnegut heads—in- 
dexing wheels loaded with 80 grit 
aluminum oxide abrasive cloth bonded 
with an all-resin adhesive. The cloth 
abrasive is slit from hub to outer edge 
at %4” intervals; face width of the 
wheels is 4”. These heads are rotated 
at 1200 rpm by 2-hp gear reduction 
motors, and are angled to produce the 
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most effective deburring action on 
both inner and outer surfaces. 
Alternate heads rotate in opposite 
directions. 

Ingenious work-holding fixtures on 
12” centers are versatile enough to 
hold flat transformer tubing, square 
sub-floor ducting or circular tubing 
with equal security. To do it, each 
tube end is held between a fixed 
bracket and a movable arm which 
grips the part under spring pressure. 
Working width of the machine varies 
from 42” to 15534” and is adjusted 
by a powered worm. 

As installed in the fabricator’s 
plant, each machine is housed in a 
corrugated steel shed, and is equipped 
with a complete dust collection system. 

e e . 


A tube end finisher loaded with flat transformer tubing. 
Floor-mounted rails permit adjustment of width to matc 
the length of work pieces. 
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Tests prove... SND 
Selected Natural Diamond 


ee | 


doubles cup wheel life 
and output in carbide tool 


GRINDING EFFICIENCY RATIO: 


10 20 30 40 50 


21.9 MAN-MADE DIAMOND (RVG 150) 


59.5 SELECTED NATURAL DIAMOND (SND-RB 150) 


60 
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TEST CONDITIONS-Dry Canine - WHEELS: Cup Type-D4A9 « SPINDLE SPEED: 3600 RPM. (3800 S.F.M.) - 


8.3 man-mane iamono (Rve 150) 


16, § SELECTED NATURAL DIAMOND (SND-RB 150) 


One wheel with SND (Selected Natural Diamond) does the work of two wheels 


containing man-made diamond in carbide tool grinding! 


The unequalled performance capabilities of SND 
—the most advanced development of diamond 
technology—are now proven indisputably in re- 
alistic tests with cup wheels, conducted under 
shop-use conditions that apply in your own tool 
grinding operations. 

Performance results, charted here, provide 
positive proof that SND assures unmatched effi- 
ciency and economy in precision grinding pro- 
cedures. As shown, SND outperforms man-made 
diamond with up to 98% greater grinding effi- 
ciency in 1/16" rim cup wheels... with up to 
172% greater efficiency in 1/8” rim cup wheels! 
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To the diamond wheel user, this means that 
SND doubles or triples wheel life and output over 
man-made diamond cup wheels... insuring wheel 
cost savings of at least 50%! 

Your diamond wheel supplier has the knowl- 
edge and experience to help you select SND (Se- 
lected Natural Diamond) in wheels best suited to 
your particular requirements. 

To keep up to date on latest developments in 
industrial diamond technology—including indis- 
putable test results that prove SND superiority— 
write for Engelhard Hanovia’s technical bulletins. 
7 * 7 7 * * * * 


DOWNFEED: .0015” - MATERIAL: 14“ x 34" 
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i ° *ENGELHARD HANOVIA, INC. 
ai i in af “— ~~ INDUSTRIAL DIAMOND DIVISION — 
: 3 ASTOR STREET + NEWARK 2, NEW JERS 
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Use postpaid card. Circle No. 222 
GRINDING and FINISHING 
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Precise as a diamond cutter . . . the Centerless Lapper by Size Control Co. will 
finish the hardest of CARBIDES easily........ By impregnating diamond 
compound into the rolls, parts made of carbide can be lapped into close 

tolerance with no effort and no waste! Ideal for the small tool shop as well 

as large manufacturers as it is ready to go to work on a wide 
variety of jobs. No special set-up is needed. A simple adjustment 
varies the space between the rolls permitting lapping any diameter from 

.010 to 6” in a minimum amount of time. Write for additional information. 


REVERSIBLE 


“ge 2 SIZE CONTROL COMPANY 


2500 W. Washington Boulevard 
CHICAGO 12, ILLINOIS e¢ MOnroe 6-6710 


Area Code 312 
Division of American Gage & Machine Company 


Use postpaid card. Circle No. 220 
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The big new forward step to abrasive machining! Outgrinds, outperforms other wheels. . . especially 
on the hardest toolroom steels including abrasion-resistant types. Incomparable for form grinding. 
Does a multitude of jobs with few specifications. Friable but tough to a degree never before 
attained . . . because of the radically different abrasive and bond combination. 


Pick your toughest tool steel job and try the new Ruby Wheel. You'll find it a veritable ‘“work- 
horse”’ for surface grinding, internal, tool and cutter and similar precision work. Ask your Simonds 
Distributor for details. 


your “buy-law” for better grinding 
CALL YOUR SIMONDS D/STRIBUTOR 
helping YOUR business is HIS business 


9 Sy 


WEST COAST PLANT: EL MONTE, CALIF. — BRANCHES: CHICAGO © DETROIT © LOS ANGELES © PHILADELPHIA © PORTLAND, ORE. © SAN FRANCISCO 
SHREVEPORT — IN CANADA. GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO. LTD., BROCKVILLE, ONTARIO © ABRASIVE PLANT, ARVIDA, QUEBEC 


Use postpaid card. Circle No. 224 
GRINDING and FINISHING 
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SINE VISE HELPS DRESS WHEEL ANGLES 


By H. J. Gerber 


e If a precision angular wheel truing 
device is not available, a small tool- 
maker’s sine vise makes an effective 
substitute. 

The only alteration necessary is 
that of drilling and reaming a hole in 
the sliding jaw to mount the truing 
diamond. No set screw is necessary to 
lock this diamond if the shank of the 
mount is turned to a wringing fit in 
the hole. 

The vise is set to the proper angle 
by the use of gage blocks and is then 
supported and held at this angle by 
clamping it in another vise, as shown. 
The whole set-up is then transferred to 
the magnetic chuck of the surface 
grinder for use. 

Care must be taken to align the 
vise square with the wheel and place 
the diamond exactly on the wheel 
center line in order to duplicate the 
angle to which it was set. 


PARTS BECOME GAGE UNITS 
FOR CHECKING SMALL HOLES 


e Holes which cannot be measured 
accurately by conventional means are 
being gaged to extreme tolerances by 
actually making the part to be checked 
an integral unit of an air gaging sys- 
tem. By use of special low-cost fix- 
tures, pieces can be so mounted that 
holes to be gaged replace air capsules, 
height gage heads, or other devices 
incorporating the nozzles otherwise 
necessary. 


Use of the hole to be gaged as part 
of the measuring instrument was first 
developed by Taft-Peirce Manvufactur- 
ing Company of Woonsocket, R.I., for 
a manufacturer of automobile carbure- 
tors. Carburetor jets with very fine 
holes were required, and each hole 
had to be gaged to very close toler- 
ances. The holes were much too small 
for use of ordinary plug gages or air 
plugs. 

An instrument was designed in- 
corporating the O-ring principle, in 
which each carburetor jet can be pre- 
cisely positioned against an opposing 
surface, and a stream of air sent 
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Vise-mounted diamond set up on magnetic chuck. 


through the hole. Measurement of air 
velocity easily determines if the open- 
ing is within tolerance compared to a 
master. 

Application of the principle is being 
constantly expanded to other areas as 
well as to small hole gaging. An in- 
teresting application is its use in posi- 
tioning parts of cathode ray guns 
within the necks of TV and oscillo- 


scope tubes. Here perforated discs 
must be inserted at a precise distance 
from the tube face plate. Using the 
holes in the disc as escape nozzles, 
the distance is accurately measured by 
a conventional Taft-Peirce air gage. 
In almost all applications of this 
method, only the simplest velocity cir- 
cuit air gage on the market is re- 
quired for use within the fixture. 


TOOLMAKER’S CLAMP HOLDS ROUND WORK IN “V”’ BLOCKS 


By John Davies 


e Cylindrical work can be held accu- 
rately on a magnetic chuck by the 
method shown: 

The work is supported by a matched 
pair of standard laminated “V” blocks. 
A small toolmaker’s parallel clamp is 
then placed on one end with the heel 
of the clamp just resting on the sur- 
face of the chuck. 

The blocks provide accurate posi- 
tioning of the work, while the clamp, 
held directly by the magnetic chuck, 
provides the stability necessary to 
prevent any tendency for the work 
to shift or roll. eee 


Typical cylinder set up in “V” blocks 
on magnetic chuck, and stabilized 
with parallel clamp. 


25 


a el !llCS 
. hi ~ oe : 4 } 
i ere ~~ 7 
mol ae “Fane Pie, ~ ve 1 
“ik ‘3 eee . 
~ ual “< a rae: a pe 
‘Oe 5. F . : 3 ne : 
m-) 2 . fee, 
Pig oe 
Ga ; 5 
. 2 ie ~ i | if Be 
4 . ee OF 
e = ‘ad Fd . rs, £ _ <a 
‘ 3 on ~ “f E i a 
ad ia 
. 
. Wu 
“~ : m | 
: os i. 
>] & bs its + 
a ~~? 
ii > > 
oh ,° 
as y. 
Po 
|| 
5 a 


a 


MANHATTAN 


THE ORIGINAL SAFETY BACK FLARED CUP 


The first wheel to offer the exclusive features of the Safety Back Flared 
Cup! This totally new concept of design and construction puts port- 
able wheel safety where it counts the most — in original strength and 
breakage resistance! With Safety Back, steel covers the entire back of 
the flared cup . . . extends down the side to assure a degree of reinforce- 
ment never before available with anchor bushings, safety rings, special 
hub mountings or ordinary revolving cup guards. 


You can’t get a safer wheel to use... and you can’t find a better per- 
forming wheel to use on your portable grinders. Every Manhattan 
Safety Back Flared Cup is custom-bonded with the right abrasive for 
faster removal of more metal on your particular job — at no extra cost! 


For faster cutting, longer lasting, safer abrasive wheel performance — 
“More Use per Dollar” — be certain you get the original Manhattan 
Safety Back Flared Cup. Let your Manhattan abrasive wheel engineer 
show you the exclusive advantages of this and other Manhattan high 
speed, heavy duty abrasive wheels. Write for Bulletin M-1451. 


~ a WRITE TO ABRASIVE WHEEL DEPARTMENT 
PRODUCTS MANHATTAN RUBBER DIVISION ¢ PASSAIC, NEW JERSEY 
Rcd: RAYBESTOS-MANHATTAN, INC. 


P Use postpaid card. Circle No. 226 
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“MORE use PER DOLLAR” 


“Greatest 
. _ Initial Strength . 


. fas Mounting — | 
_ Easy Operation é. 


. Highest 4 
ei Factor 


. a tS 
No Adjustment : 


. + One Piece Assembly. 


af Mounting Base & 


GRINDING and FINISHING 
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Rough grinding Maser-quality 
ruby with oil-cooled meta/ 
bond wheel containing G-E 
Man-Made diamond. 


Metal bond whee/s with G-E Man-Made diamond give Linde Company 
UP TO FOUR TIMES THE WHEEL LIFE 


Can they do as much for you? 


Linde Company, Division of Union Carbide Cor- 
poration, is a leading producer of synthetic sapphires 
and rubies. Here’s what they report about the 
performance of metal bond grinding wheels con- 
taining General Electric type MBG Man-Made 
diamond: “We have found that wheels with G-E 
Man-Made diamond outlast those with natural dia- 
mond from 1% to 4 times. Metal bond wheels with 
G-E Man-Made diamond have replaced natural 
diamond wheels in all our synthetic sapphire coarse 
grinding operations.” And Linde is now using this 
type wheel for cutting and grinding Maser-quality 
synthetic rubies. 


Linde Company was among the first users of 


wheels containing G-E type MBG Man-Made dia- 
mond. The results obtained with these wheels in 
fabrication operations involving synthetic star sap- 
phire material proved to Linde that they could 
obtain finer surfaces from Man-Made diamond than 
from natural bort. For example: 100-grit metal- 
bonded Man-Made diamond provided a finish com- 
parable to 150-grit metal-bonded natural diamond! 


Profit from Linde’s experience. Test metal bond 
wheels containing G-E Man-Made diamond in your 
own grinding operations. The payoff is performance. 
Call your diamond wheel supplier today. Metal- 


lurgical Products Department of General Electric 
Company, 11177 E. 8 Mile Blvd., Detroit 32, Mich. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL ELECTRIC 


CARBOLOYs CEMENTED CARBIDES * MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS © THERMISTORS © THYRITEn © VACUUM-MELTED ALLOYS 


Use postpaid card. Circle No. 227 
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faster finishing...by far! 


The new SWECO Vibro-Energy* Finishing Mill does in 35 to 165 minutes 
what ordinary vibratory equipment takes 5 hours to do. Results of 8 impar- 
tial comparison tests (weight loss in grams and RMS improvement, on cast 
iron, hard steel, stainless and aluminum) prove SWECO produces the same 
finish in 45% to 88% less time. Charts of all 8 tests are included in a new, 
illustrated technical treatise that will be mailed on your request. It 


describes in detail the superior performance of high-frequency, three- 


dimensional vibration in finishing metal, ceramic and plas- ut 
tic parts. For a copy, write SOUTHWESTERN ENGINEERING 
ean SWECO 
mi COMPANY, 4800 Santa Fe, Los Angeles 58, Dept. 85426 #1M Sec 
: Vibro-Energy Separators, Grinding Mills, Finishing Mills 
; °Sce our exhib:t at the Detroit Metal Show, Oct. 23 27 Use postpaid card. Circle No. 228 
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for this decad 


The next ten years will be the most critical and decisive years in the 
history of our country. This decade will test whether a free society of nations 
will survive this economic cold war and lead the world to a better life of 
freedom for all of mankind or whether a bloc of dictator nations will enslave 
it and destroy all these freedoms that mankind has fought for since the 
beginning of this age. 


In those industries we serve as publishers our magazines are motivating 
with increasing editorial impact those ideas that are contributing to the 
modernization of our industrial plant and equipment for increasing produc- 
tion efficiency, quality and reducing costs. These are vital factors that are 
necessary to meet these increasing economic competitive conditions and give 
our total productive capacity a dynamic new era of accelerating expansion. 


Hitchcock Magazines and Directories have new publishing concepts that 
are giving our readers in industry the kind of information they need to help 
them meet this decade of challenge. 


These new publishing concepts are increasing editorial impact 


NEW PUBLISHER ORGANIZATION FOR INDUSTRY LEADERSHIP 
NEW EDITORIAL COMPRESSION 

NEW NATIONAL EDITORIAL NETWORK 

NEW INTERNATIONAL EDITORIAL NETWORK 

NEW EDITORIAL NEWS FEATURES 

COVER DESIGNS 

NEW ART AND LAYOUT FORMAT 

NEW TYPE FACES AND ENGRAVINGS 

NEW AND IMPROVED PAPER STOCKS 

INCREASING MARKET COVERAGE AND PENETRATION 
INCREASING THE IMPORTANT BUYING INFLUENCES 
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PLANT MANAGEMENT and ENGINEERING MACHINE and TOOL BLUE BOOK GRINDING and FINISHING CUTTING TOOL ENGINEERING ASSEMBLY MBLY FASTEN aes WOOD Ww 
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Ing concepts 
ff challenge 


These new publishing concepts are dedicated to preserving and revitalizing 
the principles of the dynamic heritage of our free society—and the four corner- 
stones of our nation’s strength and greatness. 


Therefore ne helteve in a free society 


and the four cornerstones of its foundation 


/reedom QF SPEECH 
/reedom QF THE PRESS 
freedom QF RELIGION 
freedom QF ENTERPRISE 


and as business magazine publishers we dedicate ourselves 
to the preservation of these principles and the free society 
they have established . with the hope, faith and confidence 
that this free society of free men under God shall not perish 
from the earth 


ITCHCOCK PUBLISHING COMPANY 
HITCHCOCK BUILDING + WHEATON, ILLINOIS 


Publishers of Business Magazines and Directories since 1898 


BOSTON, NEW YORK, CLEVELAND, CINCINNATI, DETROIT, CHICAGO, LOS ANGELES, SAN FRANCISCO 


Marketing Department 
HITCHCOCK PUBLISHING COMPANY 
Hitchcock Building . Wheaton, Illinois 


Please send complete information on the following Hitchcock 


magazines, directories and their markets. 


“j Assembly & Fastener Engineering Hitchcock's Assembly & Fastener Directory 
© Machine and Tool Blue Book Hitchcock's Machine and Tool Directory 
™ Hitcheock’s Wood Working Digest Hitchcock's Wood Working Directory 

] Metropolitan Transportation Cutting Tool Engineering 

] School Bus Transportation [}) Grinding and Finishing 


Plant Management & Engineering 


$ WOOD WORKING DIGEST METROPOLITAN TRANSPORTATION SCHOOL BUS TRANSPORTATION 
Coordinated tra rtation for Modern transporta © 
moter te tuce 


| 
WOOD VORKING DIRECTORY — . ya a Company. SS "d | 
— Published since 1904 Published since 1956 

* 1898 — Circulation 20,100 Circulation 12.000 Circulation 22.000 Street. ee ss ee = | 
Heh (Divcctory) 15,000 

City a Zone State 

a cieieiiiasiatiaiiinamaeiiailinasiai = — —_ | 

Title — | 


E (VAR MENTS 
neUmBder Service e Direct Mail 
ICAL DRED AAGAZINES e INTERNATIONAL 
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f * WORLD’ S LARGEST mutipe HEAD 
ABRASIVE BELT GRINDER by Hill Acme Co. 


% Saves Floor Space 


/ 
al 


% Reduces 


for “Wet’’ or “Dry” Operation “ x | = HILL ACME multiple head stainless strip grinder partially 


assembled showing the two-roll heads for endless abrasive 
belts and the adjustable motorized steel billy rolls for 
increasing belt pressure against the steel strip. The belt on 
any head can be changed while others are in operation. 


This four head HILL ACME abrasive belt grinding and polishing machine 
requires only half the floor space of four conventional strip grinders. The 
flexible design permits the addition of any desired number of heads. 


For heavy stock removal ‘wet’ grinding is recommended with 600 GPM 
coolant. Sludge passes through the bottom of the machine to the filter unit. 
Tests prove that considerable less coiled material is lost than in previous 
methods. A built-in oil mist spray system is used in polishing operations. 
Rubber covered guide rolls, built into the machine, create the proper 
HILL ACME four head grinding and “break” angle of the strip over each billy roll to flatten the strip at the point 
polishing machine for the progressive | of contact with the abrasive belt. The billy rolls are actuated vertically by 
finishing of stainless steel strip. This hydraulic power to overcome the tension on the steel strip. 


unit will process material .010” to .250” : orig ‘ . ‘ 
thick and 50” wide and produce up  Lhis unit is the result of thirty years of success in producing endless 


to No. 4 finish. abrasive belt grinding and polishing machines for all types of ferrous and 
non-ferrous materials. 


Complete details are available. 


The HILL ACME Company 


Also Manufacturers of: 


“HILL” Grinding and Polishing Machines « “ACME” Forging Machines ¢ “CANTON” 
Rotary and Alligator Shears « BAR-BILLET Shears ¢ MATERIAL HANDLING 
Equipment ¢ “CLEVELAND” Knives and Shear Blades « KLING Metal Working Tools. 


1201 WEST 6Sth ST., CLEVELAND 2, OHIO 


Use postpaid card. Circle No. 232 
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In the past few weeks we have 
reviewed two foreign publications. 
One of the books was from Japan 
and the other from Russia. These 
books contained articles from 35 pro- 
fessors or doctors from either govern- 
ment laboratories or universities. They 
also contained a number of reports 
from industry research people. In this 
issue we have presented some of the 
research performed by our industry. 
We do not intend to draw a compari- 
son between the quality of research 
performed here and abroad, but we 
were struck by the amount of research 


September, 1961 


by educational institutions of these 
two foreign countires. 


It has also led us to believe that the 
large number of professors writing 
about research indicates there must be 
undergraduate work being performed 
in the area of grinding. In fact the 
Russian material mentions the use of 
undergraduates for the studies. 


We do not have a single under- 
graduate course on abrasives. The 
editorial staff can recall only eight 
names of professors or doctors from 
educational institutes who have pre- 
sented material in the field. Leaders 
in the industry and groups such as 
the Grinding Wheel Institute have 
done a great deal to strengthen our 
research. But, there has been no 
public education in this field. 


We have read about the missile gap, 
the machine gap and the education 
gap. Frankly, we have felt this was 
like the comparison of apples and 
oranges. The review of these books 
has given us a different view. 


Editor’s Page 


It has often been stated that produc- 
tion is the backbone of our country. 
But how can this backbone remain 
upright with one of the most important 
vertebra missing? We have schools of 
machine design, mechanical engineer- 
ing, ceramic engineering and electrical 
engineering, but not a single course 
on the abrasive processes or for that 
matter on any machining process. 


We have a good educational system, 
but is it good enough? The time it takes 
an individual to understand and be 
productive for a company varies with 
the individual, but it is normally 
several years. We could reduce this 
time by providing educational courses 
on specific subjects closer to actual 


needs. 


It is not enough to rely on what 
we have done in the past to bring us 
out on top. It is going to take research 
and education to lead. It is going to 
take every vertebra in its place and 
in full strength to hold up the back- 
bone of this country. 


Editor, Grinding and Finishing 
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From ART to SCIENCE in 


@ There are still areas of grinding 
which have not been fully explored, 
but much is now known and under- 
stood. This understanding has come 
through research in the art of grind- 
ing with application of this research to 
wheels, cutting fluids and machines. 
While the application of basic research 
is often made directly in wheel com- 
position, grinding fluid composition 
and machine development, perform- 
ance requirements have also effected 
developments in these areas. 


To cover the scope of the grinding 
transition, first consider the basic 
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GRINDING 


By MAURICE GORMLY, Manager, and ROBERT G. FISHER, Abrasive 
Sales Engineer, Products Division, and W. KENT MATHIAS, Manager, 
Grinding Machine Division, Cincinnati Milling Machine Co. 


Requirements of grinding have increased tremendously. 
To meet these requirements, studies have been made of 
basic theories, wheel composition and machine develop- 
ment. Through these studies grinding is passing from an 


art to a more exact science. 


theories, then wheel developments and 
last machine developments. Wheel 
developments are more directly af- 
fected by the theories while machine 
development is affected to a greater 
extent by performance requirements. 


Research 

To follow an investigation of grind- 
ing along the generally observed phe- 
nomena of finish, pieces per dress, 
cycle time, size, etc., is difficult, if 
not impossible. For fundamental un- 
derstanding of the process, the effects 
must be observed in total, not the 
specific phenomena. 


One approach is to study what hap- 
pens to the individual grits. The ques- 
tions to be answered are: 

How is the chip formed? 

How great are forces on the grit? 

What is the temperature at the grit 
surface? 

What chemical actions occur? 

How does the abrasive wear? 

Many of these questions have been 
answered for other metal removal 
operations, but the techniques are not 
directly applicable to grinding re- 
search. Grinding, therefore, requires 
the application of special experiments. 
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To start with, it is known that a 
grit on a wheel running at 6500 sfpm 
is moving at 74 mph when it hits 
the metal and begins to take a chip. 
Because of the energy required to 
deform the metal, both chip and grit 
immediately become very hot, Then, 
just as suddenly, the grit breaks out 
of the metal and is promptly chilled 
by the grinding fluid. 


When the tip of the grit strikes 
the metal, high impact occurs. Even 
though the depth of cut may be less 
than 5% of the grit diameter, the total 
force on the grit may be of the 
order of 2 or 3 pounds. This force is 
applied for less than .OOO1 second. 


We can’t measure force on the 
individual grits, but dynamometer 
equipment (Figure |) can be used to 
obtain force measurements on the 
workpiece. The workpiece is held in 
a strain gage dynamometer from 
which signals are fed to the oscillo- 
graph. (Figure 2) The measured forces 
can then be divided by the number of 
grits to provide the force per grit. 


Only a small portion of the force 
applied to the grit is used to remove 
metal. Only half of the total force 
is in the direction of grit movement. 
The other half is required to main- 
tain grit penetration. Much of the 
force in the direction of grit move- 
ment is lost in the working and re- 
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Figure 1. Dynamometer equipment such as is illustrated above can be used to 
obtain work force measurements on the workpiece. 


eet TANGENTIAL FORCE working of the metal. (Figure 3) 

i . - . . 

10 LBs Plastic deformation of the metal 
t and friction between metal and grit 


absorb energy which is converted to 
heat, creating high temperatures at the 
grit-chip interface. Several people have 
reported temperatures of 2000° F and 


RESULTANT FORCE . . . 
Figure 2. Typical higher. But where and exactly how 


ay 13 1; } force recording on an . 
‘mad Ett nN WL ad : g se temperatures are has been 
t i} 4 i i oscillograph, using a high the 7 temperatures are 7 

| strain gage dynamo- only partially answered. 


' meter to hold work- 


piece for grinding. Added to this high temperature is 


oe the factor of very high pressure, since 
omen Cee ree : . the force on each grit is confined to a 


Figure 3. Enlarge- si seaeiee, iii: ciaieilidin uk dank 
’ ; ment showing rela- small area. ese conditions are con- 


be tion between grinding ducive to chemical reactions which 
grit and undeformed — are just beginning to be understood. 
chip sections on test ” . ; ; 
TEST SPECIMEN block. Apparently these reactions can in- 


volve the basic metal, abrasive, alloy- 
ing elements, grinding fluids and per- 
= haps even the bonds. It has been 
shown that at high temperatures, metal 
and abrasive can react or dissolve 
4 together into a liquid. Under these 
, conditions, a strong adhesion may de- 

; velop between metal and abrasive. 
When observing wheel glazing, it 
) can be assumed that wear is proceed- 
hm continued 
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ing largely by solution of the abrasive. 
This is not always true as in many 
operations, the wheel remains “sharp” 
and free cutting, even though con- 
ditions may appear favorable for solu- 
tion of the abrasive and metal. There- 
fore, other wear must be involved. 

Analysis of swarf samples from pre- 
cision grinding of steel with aluminum 
oxide wheels reveals that the abrasive 
particles may be much smaller than 
the original grit. This contradicts the 
theory that abrasive grit dulls till the 
force required to push it through the 
metal exceeds the strength of the 
bond. This theory is also contradicted 
by measurements of the rate of wheel 
wear which shows that wear some- 
times proceeds slowly and uniformly 
with no evidence of whole grits being 
torn out of the wheel. The indication 
is that in these situations, wheel wear 
is the result of minute fracture of the 
abrasive. 

Fracture of grit can be caused by 
any or all of the following reasons. 
The impact stress could be one reason. 
Adhesion between metal and abrasive 
could cause particles to be pulled out 
of the abrasive surface. 

A third possible cause lies in the 
thermal stresses induced in the grit. 
Temperature gradients in the grit sur- 
face must be very high. Although they 
have yet to be measured, estimates 
can be made based on the thermal 
conductivity of the grit. On an opera- 
tion such as we have previously dis- 
cussed, the temperature at the surface 
of the grit can be assumed to be at 
least 2000° F. It requires only 35 mil- 
lionths of a second for the grit to pass 
through the metal, and in that length 
of time the temperature 20 millionths 
of an inch below the surface would 
hardly be affected. 

Since aluminum oxide is rather 
brittle with a high coefficient of ther- 
mal expansion, these temperature dif- 
ferences must induce extremely high 
stresses in the grit surface. Consider- 
ing the extreme temperature differ- 
ences over minute distances, the im- 
pact stresses and the factor of adhe- 
sion, the existence of minute grit frac- 
ture is understandable even though the 
mechanism is not proven. 

Wheel Application 

From the practical standpoint, high 
temperature is the new theory to 
consider in regard to abrasive wear. 
As stated earlier, there are two phases 
of thermal destruction, solution and 
fracture. The wear of silicon carbide 
is due primarily to the dissolving of 
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the grain in the material being ground, 
passing off largely in the chip which 
is formed. The solution rate varies 
with the material being ground. Silicon 
carbide has a high affinity for iron 
and ferrous alloys. It has a much 
lower attraction for non-ferrous mate- 
rials. Aluminum oxide is somewhat 
the reverse of this. But, this informa- 
tion cannot be used as a gage in select- 
ing the type of abrasive to be used. 
Selection depends on many factors. 
Grain wear is often desirable. 

There are two ways of controlling 
this destructive heat development; one 
is through wheel speed. Higher speed 
produces higher instantaneous tem- 
peratures and vice versa. The other 
is through the use of cutting fluid 
that affords some lubricity in the cut, 
either through physical or chemical 
means. Too often higher wheel speeds 
are considered the answer to greater 
production. Actually, the reverse may 
be true. While it is true that higher 
speed will theoretically remove metal 
faster, thermal destruction of the 
grain may be increased and may off- 
set the theoretical advantage. 

Higher speeds of the wheel may 
also result in greater residual stresses 
being left in the work and loss of 
accuracy due to thermal distortion of 
the part. This is not a condemnation 
of higher wheel speeds but these 
potential problems must be considered. 

Individual grains in the wheel are 
held together by the bond. The bond 
forms posts which connect the grain 
particles and the diameter of the posts 
determines the hardness of the wheel. 
The diameter of the posts controls 
wheel action far more than any other 
factor. 

Sharp grains on the surface of a 
wheel dressed with a mechanical 
dresser or by crushing will have high 
cutting efficiency, but produce poor 
finish. Heat generated will be low as 
most of the heat passes off with the 
chip. Wheel-to-work pressures are low; 
accuracy, high. This is one extreme. 

The other extreme is a wheel with 
flat or dull grains with little or no 
back clearance due to the wheel wear 
or dressing slowly with a diamond. 
This wheel will have low cutting effi- 
ciency, but will produce a good finish. 
Wheel to work pressure will be high 
and accuracy low. Precision grinding 
is a compromise between these two. 

For the most efficient grinding, a 
satisfactory compromise cannot always 
be reached, therefore, a rough and 
finish grind is required. For high 
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finishes, the grain should be flat or 
the wheel glazed. If the wheel is not 
in this condition, the finish will be 
poor. In the case of diamond trued 
wheels, fine grain size does not guar- 
antee fine finish. Finish depends on 
the degree of glaze of the grinding 
wheel and is independent of grain size. 

The fact that sharp grain provides 
greater accuracy and low work dis- 
tortion is frequently ignored. Rough 
cuts are often made without regard 
to accuracy. This approach costs 
money as the finishing cycle must be 
lengthened beyond reason to allow the 
work piece to round up. 

On hard materials fine grit sizes 
will remove stock faster than coarser 
erit, due to the greater number of 
particles in a given area penetrating 
the surface of the material. Fine grit 
sizes can also increase thermal distor- 
tion and have a tendency to burn. 
The grinding of soft material pro- 
duces a chip with greater plastic flow 
with resulting higher stock removal 
rate. However, with softer material, 
the finer grit with the closer spacing 
ynecomes “loaded” or plastered with 
metal. Cutting action and finish will 
he lost. Larger grit size will provide 
the chip clearance needed for softer 
materials and the finish due to cleaner 
utting action. 

Loading is thus effected by the plas- 
c flow of the material and the chip 
learance between grains. To prevent 
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loading, clearance can be increased 
by using larger grit size or a softer 
wheel (smailer bond posts). Loading 
can also be prevented by reducing 
the plastic flow due to heat. 

Reduction of temperature can be 
accomplished through the use of grind- 
ing fluids or lower wheel speeds. 
Machine Developments 

Correlating basic theories to wheel 
applications is easy compared to ma- 
chine applications. Function of the 
machine is to provide drive and pre- 
sent the work to the wheel for grind- 
ing. Scientific developments of ma- 
chines are thus more closely linked 
with performance requirements than 
grinding action theory. Automation 
and accuracy are the two production 
requirements influencing machine de- 
velopment. 

While automation is a great step 
forward, management must carefully 
weigh the economies of the proposed 
automatic setup from every important 
angle to determine to what degree a 
machine tool should be automated. 
There are many manufactured parts 
which do not lend themselves to 
automation. 

The more important factors to con- 
sider are: 

1. Since the tooling costs for auto- 
mation are higher than for the 
ordinary setup, a comprehensive 
cost comparison should be made 
between the proposed setup and 
the conventional setup. 


2. The period for which the part 
is to be produced, and the flex- 
ibility of the proposed automa- 
tion setup for future design 
changes should be considered. 

3. The production quantity re- 
quired should be considered. 

4. Consideration should be given 
to the plant layout to ascertain 
whether the equipment can be 
arranged in a manner to per- 
mit economical and efficient 
operation. 

5. Careful consideration should be 
made of the skill and experi- 
ence level of the plant personnel. 

Despite metalworking’s progress in 

building and using the high speed ma- 
chines and the transfer machine, oper- 
ators still generally handle loading, 
cycle starting and unloading. The oper- 
ator, rather than the machine, paces 
the output. This seeming inability to 
create the automatic production line 
merely prolongs the failure to realize 
the true potential of modern machine 
tools and metal removal rates. Yet 
the step from semi-automatic lines to 
fully-automatic lines is not difficult. 
While we have many excellent ex- 
amples of fully automated production 
lines for machining of complete trans- 
mission cases or cylinder heads, the 
startling fact remains that we are just 


beginning to automate center type 
grinding machines. 

continued 
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As we review progressive steps in 
the development of automated ma- 
chine tools, there .is more logic to 
automating a cylindrical grinder than 
a drilling or tapping or boring ma- 
chine. The two reasons are: 

1. The part to be ground is always 
cylindrical. If design change oc- 
curs, provided the new part is 
still within the range of the 
grinding machine, only the tool- 
ing must be changed. In the 
case of a non-symmetrical part, 
where the machine tool units are 
permanently mounted at various 
angles, even to the extent of en- 
compassing a sphere, a product 
design change usually means 
scrapping of the machine tool 
units as well as the tooling. 
Mechanical handling of sym- 
metrical shafts is easier and less 
expensive than automating a 
rough non-symmetrical casting. 

Why didn’t the cylindrical grinder 
become automated until 1955? There 
are four basic reasons why it was not 
economically practical: 

1. Excessive down time of the ma- 
chine. Developments in machine 
design and reliability have re- 
duced down time to a minimum. 
Excessive time for loading and 
unloading workpiece. Continu- 
ous flow type work handling has 
replaced the slower transfer type 
mechanism. 


tv 
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3. Slow grinding cycle. Elimina- 
tion of grinding air has greatly 
decreased the time cycle. 

4. Inadequate feed back control 
systems. Electric and air gages 
had to be developed to automati- 
cally compensate for wheel wear 
before any automation could be 
applied to cylindrical grinding. 

Today, instead of dimensional accu- 
racy within limits of | to 2 ten thou- 
sandths of an inch, machines are re- 
quired to grind parts within a few 
millionths of an inch. 

An important development in the 
continuous advance toward closer and 
closer tolerances is the grinding of 
master roller gages. These gages are 
being ground to accuracies within a 
few millionths with surface finishes 
of 1 to 2 rms. This is not limited to 
the grinding of one or two gages on 
a laboratory basis, but involves the 
grinding of hundreds of master gages 
of many sizes and types on a regular 
schedule. Tolerances are obtained by 
grinding and not lapping. 

Small missile control valves and fuel 
injector plungers are held to 10 mil- 
lionths for roundness and straightness, 
and 25 millionths for size on a special 
plain hydraulic grinder. Equipped with 
special instrumentation and its units 
especially fitted to provide a high 
degree of accuracy, this machine per- 
forms matched hole grinding. The 


workpieces are ground to a predeter- 
mined amount of clearance with the 
matching bushing or sleeve. Gaging is 
the key to this operation. A special 
gage unit enables the operator to dial 
in clearances to within 25 millionths. 

Accuracy relating to size is not the 
only criterion of precision. Equally 
important in many cases are the other 
tolerances on roundness, straightness 
and finish. 

Until recent years gaging of round- 
ness was made by either a two-point 
or three-point check. These checks 
never produced the true geometry of 
the workpiece and readings of below 
25 millionths were questionable. A 
machine called the “Taly-Rond” now 
measures the records exact roundness 
to an accuracy of 2 millionths. For 
measuring surface finish the profilom- 
eter and brush analyzer are familiar 
to most. Other special instruments 
such as a Waveometer are necessary 
in order to measure waviness of a 
bearing race. 

Illustrations and accomplishments 
noted here do not mean that an ulti 
mate goal has been reached. The 
search for still higher precision con 
tinues. Evidences of progress can be 
seen daily with newly designed ma 
chines, the development of still better 
gaging systems, and the application ot 
new ideas in solving difficult problems 
for industry. eee 
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doubles milling o 


By RAY T. MOHLER e Perishable Tool Engineer 


International Harvester 


@ Finishing a rim or boss raised 
above an unfinished area has long 
been considered a classic application 
in which surface grinding can profit- 
ably replace milling. 

The gear case illustrated below, 
manufactured by International Har- 
vester Company's Memphis Works, 
has a 344” square surface surround- 
ing the top opening, which was 
originally milled to take a_ bearing 
cover plate. 

The operation was performed on 
one piece at a time, requiring milling 
cutters and holding fixtures, both of 
which had to be maintained. Set-up 


Company, Memphis Works 


time was a significant period. 

A change from milling to grinding, 
with no other substantial alterations, 
brought about a production increase 
of over 100%, and a manufacturing 
cost savings of more than 30%. 

For the new method an 18” 
Blanchard grinder with a 30” mag- 
netic table is used. Neither a holding 
fixture nor other tooling is required. 

The machine uses Type CD-18 
segments, four per set. General speci- 
fications are for vitrified 30-grit seg- 
ments in a_ semi-friable aluminum 
oxide, medium-soft (H or I) grade, 
open structure. eee 


Side view. Surface around top opening is ideal for grinding. 


oe 


S ptember, 1961 


End view of gear box showing on top 
the surface to be finished for cover. 
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PART II—CONTOUR GRINDING 


Jig grinding: 


versatility in the die shop 


Grinding any combination of radii, straight surfaces, corners, 
slots, ID’s or OD’s within the size limits of the machine, even 
in production, is easy and economical on the jig grinder. 


By FREDERICK C. VICTORY e Chief Engineer e Moore Special Tool Co, Inc. 


The versatility of the 
jig grinder is best dis- 
played in the forming 
of enclosed contours in 
what is often called in- 
ternal form grinding. 
These irregular holes and slots require 
a bewildering variety of radii and 
straight edges, which must all be 
blended smoothly and accurately. 

In hole finishing, discussed in Part I, 
the grinding head operates in a slow 
planetary rotation around the main 
spindle. (Figure 1). The abrasive wheel 
or diamond mandrel, of course, re- 
volves at speeds up to 60,000 sfpm, 
depending on size. At the same time, 
the entire assembly reciprocates verti- 
cally, through a range determined by 
the length of the hole. The diameter of 
the hole (Figure 2) is controlled by in- 
creasing the radius of the circle de- 
scribed by the grinding spindle around 
the main spindle, or outfeeding the 
wheel. 

Contour grinding on the jig grinder 
can involve a number of variations of 
this basic pattern. Reversing the feed 
(infeeding) makes OD grinding possi- 
ble (Figure 3). This has been described 
as inside-out hole grinding. 

Limiting the planetary rotation to 
an arc rather. than a full circle pro- 
duces any specified radius, depending 


on the direction of feed. It is often 
feasible to grind female radii as holes, 
with full rotation, while male radii are 
ground in limited arcs. 

Using the grinding head in a series 
of plunge grinds similar to a vertical 
shaper movement (chop grinding, Fig- 
ure 4), provides rapid stock removal, 
with finish controlled by rate of trav- 
erse. 

Traversing the wheel along a vertical 
surface without planetary rotation or 
vertical movement. Wipe grinding is 
still another method of stock removal, 
providing finer finish. 

Enclosed contours presenting prob- 
lems of straight surfaces and angles 
can best be ground with the horizontal- 
spindle “slot grinder” attachment. (Fig- 
ure 5). This accessory can be substi- 
tuted for the vertical-spindle head to 
grind sharp corners. 


Contour Measurement 


The efficiency of contour grinding 
depends on ability to check size during 
grinding and in final inspection. The 
layouts of many contours do not lend 
themselves to the use of conventional 
plugs or gages. The lead screw measur- 
ing system of the Moore jig grinder 
permits this tedious task to be done 
readily. An indicator mounted on the 
grinding spindle (Figure 6) can be con- 


trolled from the main spindle and used 

directly in measuring any dimension 

of a contour. 
This is the procedure: 
1. Center under the axis of the main 
spindle any ground edge which is 
square to one travel of the machine. 
If the workpiece does not provide a 
convenient edge for this purpose, a 
parallel setup block mounted on the 
table can be used as a reference. 
2. For measuring a female radius 
the edge is moved away from the 
spindle axis by a distance equal to 
the specified radius as measured by 
the lead screw. The indicator is posi- 
tioned to register against the edge, 
and its dial is set to zero. (Figure 8). 
Be sure to swing the main spindle to 
pick up the high point while making 
this setting. The indicator now regis- 
ters zero against a point the length 
of the radius from the spindle axis. 
3. Re-position to bring the point 
of origin of the radius again in line 
with the spindle axis and bring the 
indicator point into contact with the 
surface to be measured. The differ- 
ence between the indicator reading 
and zero shows the relationship of 
the radius as it exists, in comparison 
to the nominal value to be estab- 
lished, to show how much stock re- 
mains to be ground. 
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¢ MAIN Mw re ~€ GRINDING 


SPINDLE ———> 


Figure 1. Relative movement of main and grinding 
spindles in simple hole grinding. 


PLANETARY PATH OF 
GRINDING SPINDLE 


Figure 3. Feed reversal provides OD grinding of 
stud. Main spindle arc grinds male radii. 


4. The location of a straight surface 
is measured in the same manner. 

5. Male radii are measured by the 
same technique, except that the edge 
is moved past the spindle axis by the 
desired distance (Figure 10). 


A Typical Application 

The rotor station of the stator-rotor 
laminating die (Figure 7) represents a 
practical application of contour grind- 
ing and indicator measurement. The 
entire contour can be ground to size 
within a “tenth,” including proper 
draft, in 25 hours, considerably less 
than by other methods. The sketch il- 


Figure 5. Slot grinder attachment grinds three-way 


tapered slot in ID of ring. 


SPINDLE 


lustrates the steps involved in the job, 
each portion ground directly to fig- 
ures from the thirteen coordinate posi- 
tions representing points of generation 
of the respective radii. 


Horizontal-Spindle 
Contour Grinding 

The belt-driven, horizontal-spindle 
slot grinder is indispensable for grind- 
ing sharp corners. Though the spindle 
axis is nominally normal to the travel 
of the outfeed slide, its rotatable 
mounting permits any other desired 
angle. Such a requirement may arise 
because of obstructions in the contour 


PATH OF GRINDING 

SPINDLE ROTATION 

Figure 2. Cutaway view shows portion of a hole. 
Main spindle rotation may be an arc. 


~ 


Figure 4. Increments of feed control chop-ground 
surface finish, give rapid stock removal. 


which necessitate cocking the wheel, 
or because draft must be ground in 
the side of a slot. 

A slide in the mounting element of 
the attachment provides for axial ad- 
justment of the wheel position so that 
it can be set radial to, offset from, 
the main spindle axis. This adjustment 
is necessary in centralizing angles 
dressed on the wheel face, or for dress- 
ing a wheel to grind a slot central in 
the bore of a hole. 

A contour being ground in Figure 
11 is a typical application. The sharp 
corners preclude the use of a vertical- 

continued 


Figure 6. Indicator for direct measurement is 


mounted on grinding spindle. 
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Figure 7. Step-by-step operations in grind- 
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ing a representative die contour. 
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Figure 9. Straightedge shows diamond position for dressing wheel radius. 


Figure 11. Typical slot grinding. 


Figure 12. Production jig grinding. 


Figure 13. Studs to be jig ground 
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pre 8. Indicator set against refer- 


te edge checks female radius. 


e 10. Reference edge moved 


spindle axis for male radii. 


September, 1961 


Figure 14. Set-up for plunge grind. 
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spindle head. The radii are ground by 
slowly swinging the main spindle 
through the arc limited by the adjoin- 
ing straight surfaces while the wheel 
is reciprocated vertically. The straight 
surfaces are ground by traversing them 
past the wheel by movement of the 
table. 

Straight surfaces not parallel to table 
travel can be similarly ground by 
mounting the work on a rotary table. 
In this way the surface to be ground 
can be aligned with the travel for that 
operation and returned to set-up posi- 
tion again without upsetting the re- 
lationship of workpiece to measuring 
system. 


Horizontal-Spindle 
Wheel Dressing 


Dressing wheel radii for roughing, 
and occasionally for finishing, can be 
done with sufficient accuracy with a 
hand-held tool. First, a diamond point 
is positioned just inside a 
radius using a _ pocket 
straight-edge (Figure 9). The wheel is 
swung back and forth past the dia- 
mond by movement of the main spin- 
dle through an arc, gradually outfeed- 
ing until the wheel is dressed clean. 

Such a radius is somewhat smaller 
than that to be ground on the work. 
The resulting finish depends on the 
increment of radial feed since, in ef- 
fect, a series of scallops of slightly 
non-conforming radius will be pro- 
duced. 

A radius exactly conforming with 
that to be ground may be dressed on 
the wheel by mounting a diamond on 
the machine table in a known position 
in relation to the measuring system. 

It is important in dressing any form 
to position the wheel vertically so that 
its axis is in line with the diamond. A 
convenient means of establishing this 
is to swing the main spindle so that the 
small hole in the side arm can be visu- 
ally aligned with the tip. Visual align- 
ment is sufficiently accurate to pre- 
vent foreshortening of the form. 


desired 
scale as a 


General Contour Practices 


The variety of work encountered in 
jig grinding enclosed contours pre- 
cludes any detailed set of operating 
rules. The following general practices, 
however, will be helpful as a guide: 

1. While outfeeding of a wheel is 

mechanically positive, infeeding de- 

pends upon spring pressure to move 
the slide. It is good practice, there- 


fore, to tap the grinding head with 
the hand each time the feed dial is 
moved during infeeding, to preclude 
sticking. 

2. The travel of the outfeed slide 
aligns accurately with the 0° and 
118° graduations on the angle set- 
ting ring, permitting alignment with 
cross slide travel. 

3. Chop grinding is usually preferred 
for finishing mould, extrusion, and 
similar die contours, since the grind- 
ing lines are in the desired direction. 
4. Wipe grinding requires accurate 
cylindrical dressing of the wheel, 
because there is no vertical move- 
ment to eliminate reproduction of 
wheel inaccuracy on the work. 

5. Attempts to remove more than 
about .0002” of stock per pass by 
wipe grinding are almost certain to 
burn the work. 

6. An indicator is a more reliable 
means of determining the accuracy 
of a blend than visual inspection. 


Production Jig Grinding 


Although essentially a toolroom ma- 
chine, the jig grinder often provides 
an effective solution to difficult prob- 
lems of accurately locating and sizing 
holes, studs, and contours in hardened 
production parts. 

Use of an adjustably mounted dia- 
mond for automatic wheel dressing, 
as a means of size control, can be 
successfully used in a wide range of 
repetitive work. 

A typical production use is the high- 
production operation on an aircraft 
gear, (Figure 12), which involved the 
use of sixteen jig grinders. 

Another was the location, diameter, 
and surface finish of the four studs 
on the part shown in Figure 13. Set 
up for jig grinding, (Figure 14), each 
of the four was ground in a single 
plunge cut, removing .010” of stock. 
A single finishing cut removed .0005” 
from each stud, resulting in locational 
accuracy within less than a “tenth,” 
diametral tolerance of + .0001”, and a 
2% microinch finish. Total grinding 
time for the four studs on each piece 
was 12 minutes, a significant improve- 
ment over any alternative method, yet 
producing higher accuracy and better 
finish. 

A thorough understanding of jig 
grinding principles is the best possible 
guide for using the jig grinder in tool- 
room or production jobs. eee 
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Grinding high strength 
thermal resistant materials 


United States Air Force research report, Contract AF33 (600) 35967, on abrasive 
machining of high strength thermal resistant alloys shows need for: 
Infinitely variable spindle speed drive; 
Automatic gaging and sizing; wheel dressing, compensation, balancing; 
Increased spindle rigidity; 
“Low stress” grinding — low wheel speeds, light feeds, 
soft wheels, active coolants. 


@ Throughout the aircraft and missile 
industries there is a cautious attitude 
concerning grinding the high strength 
thermal resistant alloys. Some of the 
hard alloys tend to crack, while 
the thermal resistant alloys built up 
residual stresses in the grinding 
operation. 


Improving methods of grinding 
these new metals and alloys was one 
of the objectives of a recent USAF- 
sponsored research project directed by 
Wright Aeronautical Division, Curtiss- 
Wright Corporation. The actual test 
work was done by Metcut Research 
Associates, Inc. 


Investigation of grinding methods 
constituted a significant portion of 
the investigation of 25 high strength 
thermal resistant materials. This is a 
summary of the findings in this area. 


Dimensional accuracy in grinding 
is substantially influenced by the mag- 
nitude of the grinding (G) ratio.* If 
the ratio is low, which signifies rapid 
wheel wear, holding dimensions be- 
comes a difficult problem. 


In grinding soft steels, where grind- 
ing ratios are generally greater than 
50 (fairly good) the problem of main- 
taining accuracy is not a serious one. 
However, in the grinding of many of 
the alloys in question, grinding ratios 
drop to less than 20. 


It is, therefore, imperative that opti- 
mum grinding conditions be used to 
minimize wheel wear and thereby im- 
prove the dimensional accuracy of 
finishing operations on these alloys. 


*The grinding of G ratio is calculated as 
follows: 
Volume Metal Removed 


G = Volume Wheel Removed 


Most of the medium hard steel al- 
loys can be ground under conventional 
conditions: i.e., wheel speeds of 5000- 
6000 sfpm with medium hardness 
aluminum oxide wheels. These condi- 
tions will produce a high G ratio and 
an acceptable level of induced grind- 
ing stress. 


However, on the hardened alloys 
(above 50 Rc) and the thermal resist- 
ant alloys, wheel speeds of 2000-4000 
sfpm are recommended, especially for 
finish grinding. These low wheel 
speeds are required in order to reduce 
grinding stresses to an acceptable level. 


“Low stress” procedures in grind- 
ing the alloys in question are impor- 
tant. These procedures require: 


1. Low wheel speeds 

2. Light feeds 

3. Softer grinding wheels 
4. Active grinding fluids 


These grinding conditions are apt 
to increase the problem of holding 
size, since rapid wheel wear results. 
However, this problem can be alle- 
viated considerably by dressing the 
wheel often and using automatic wheel 
compensation. 


Most existing grinding machines 
have the required light down feeds. 
However, many of the machines have 
an integral motor and spindle, and 
therefore, no means of adjusting spin- 
dle speed. Other machines have two 
speeds available by providing a two- 
step pulley drive. Spindle rpm_ is 
usually designed to provide a speed 
of 5500 sfpm to 6500 sfpm for the 
recommended diameter of wheel. 


Several existing grinders are being 
redesigned to provide a range of wheel 
speeds. An infinitely variable spindle 


speed drive would be highly desirable. 
Automatic gaging and sizing devices, 
wheel dressing and wheel compensa- 
tions are being added to the ultra preci- 
sion grinders. Increased rigidity in the 
spindle system, together with auto- 
matic wheel balancing are highly 
recommended features for grinding 
the high strength thermal resistant 
alloys. 


Automatic wheel dressing and wheel 
compensation on production grinders 
is also desirable. This feature would 
permit size control with the softer 
wheels recommended for low stress 
grinding. Not many existing produc- 
tion grinders are so equipped. 


The type of grinding fluid used is 
particularly important. Hence, means 
for changing fluid regularly should be 
provided. Many of the grinders now in 
use have separate reservoirs mounted 
on wheels, so that the grinding fluid 
can be easily replaced. 


Equipment and Procedures 


A Norton 8” x 24” hydraulic sur- 
face grinder equipped with a 2 hp 
variable speed spindle drive was used 
to hold the test specimens, which were 
1” square x 5” long. This fixture was 
slotted at both ends, so that specimen 
thickness measurements could be made 
without removing the specimen or the 
fixture from the machine. The wheels 
used were 10” x 1” x 3”, 32A46-VBE, 
in grades ranging from H to N, and 
structures from 5 to 8. 


The following procedure was used. 
Initially, a 0.030” deep x 42” wide 
step was dressed in the wheel. This 
step was used as a reference in meas- 
uring wheel wear. 
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A 0.0001” dial indicator mounted 
on a fixture attached to the wheel 
housing was brought into contact with 
this step and the indicator was set to 
read zero. The indicator was then 
moved across the wheel to the upper 
step or grinding surface and the initial 
reading was taken. After grinding was 
begun, indicator readings were taken 
after every 0.050” metal removal to 
a total metal removal of 0.200”. 


The difference between the initial 
indicator reading and successive read- 
ings was the amount of abrasive re- 
moved from the wheel radius. The 
initial outside diameter of the wheel 
was accurately measured before each 
test with a vernier caliper. The volume 
of abrasive removed was calculated 
from initial and final wheel diameter 
measurements. 


Grinding ratios were calculated at 
each 0.050” stock removed, and an 
average was taken to arrive at a final 
G ratio. 


After each test, surface finish read- 
ings were taken on the test bar per- 
pendicular and parallel to the direc- 
tion of grinding. 


All specimens were examined for 
surface cracking by the “Dy-Chek” 
method. 


Grindability of Six Alloys 


Grindability is measured by the 
grinding (G) ratio. The G ratio is 
affected by many factors, of which 
wheel speed, table speed, wheel grade, 
down feed, cross feed, and grinding 
fluid were investigated in this project. 


The six high strength, thermal resist- 
ant alloys included were: AISI 410 
stainless quenched and tempered (444 
BHN); two nickel base alloys—Udimet 
500 solution treated and aged, (360 
BHN) and Inconel 700 solution treated 
and aged (300 BHN); two iron base 
alloys—AM 350 hardened and tem- 
pered (444 BHN) and A-286 solution 
treated and aged (321 BHN); and HS- 
25 solution treated (200 BHN), a 
cobalt base alloy. 


In general, the G ratio increases 
with wheel speed. The actual relation- 
ship is a function of the metal being 
ground. This relationship is shown in 
Figure 1. 


The effect of table speed on G ratio 
is shown in Figure 2. The ratio does 
not change appreciably with changes 
in table speed, except for HS-25. For 
this alloy, the G ratio will be cut 
approximately in half (from 12 to 6) 
by increasing the table speed from 30 
to 60 fpm. 


Optimum conditions for grinding 
these six alloys are summarized in 
Table A. 


As to grinding fluid, a 1:1 mixture 
of highly sulphurized oil and light ma- 
chine oil produces the best results, 
though for Udimet 500 it is slightly 
bettered by highly sulphurized oil 
undiluted. 

Down feed is critical for all the 
alloys, though less so for Inconel 700. 
For AM 350 the optimum is .002” 
per pass, and the G ratio drops off 
sharply as this is increased or de- 
creased. For the others, optimum is 
001” per pass, and the ratio declines 
at varying rates as this is increased. 

Cross feed is optimum at either 
025” or .050” per pass as shown in 
Table A. It is more critical for AM 
350, for which the G ratio drops 


continucd 
| Surface Grinding Therma! Resistant Alloys Surface Grinding Therma! Resistant Alloys 
G Ratio vs. Wheel Speed” G Ratio vs. Table Speed 
Wheel Gra 32A40H8 VBE Down Feed: . 001 in. /pass Wheel Grade: 32A40H8VBE 
Table Speed 40 feet/ minute Cross Feed: .050 in. pass —_—_ Wheel S} 6000 feet/ minute —— 
Grinding F Chemical Emulsion (40:1) (unless noted) Cross Fee OO1 ir pass 
\ Down Feed OO| ir pass 
' G g Fluid: Chemica! Emulsion (40:1) 
e (unless noted) 
- 410Q&T, = ae | ; a : —|- — 
dimet 500 Sol. Tr = 
12 & Aged, 360 BHN — — —_— ae aac ‘meee | 
Highly Sulphurized Oil 
+ Light Machine Oil! (1:1) 
10 | 2 —— 4 — _ — — 
3 410Q& T, 444 BHN 
z —_"— - 6e———j __\—? 
7 ee d . 
0 Udimet 500 Sol. Tr. & Aged, 360 BHN 
~ HS-25 Sol. Tr., 229 BHN 0 e Highly Sulphurized Oil + Light Machine Oi! (1:1) 
. ——— n a i — = © 
- 9 | ” | 
| | HS-25 Sol. Tr., 229 BHN a 
4 ee — .~ oom == 
| AM 350 H& T, 444 BHN | 
; t | = 
S oO 
0 I , ' ~ A-286 Sol. Tr. & Aged, 320 BHN | 
2 A-286 Sol. Tr. & Aged, 320 BHN ee 1@) G-— « "I 
—— =o ' | AM 350 He T, 444 BES CC 
ees 700 Sol. Tr. & Aged, 300 BHN © ~] 
| Inco 700 Sol. Tr. & Aged, 300 BHN ——” 
| | L | A i 1 i l 
2000 4000 ©000 20 40 60 
Wheel Speed - feet/minute Table Speed - feet/minute 


Figure 1 


September, 1961 


Figure 2 


45 


mm _ _ 
q 


continued 


AF Research Report 


*RECOMMENDED MACHINING CONDITIONS FOR GRINDING 
HIGH STRENGTH THERMAL RESISTANT ALLOYS 


Grinding Fluid: Highly Sulphurized Oi! Diluted 1:1 With Light Machine Oil 


Wheel = Wheel Table Down 


Cross “Gg” Surface Finish 


50% of values shown. 


ee sOM6 hy Ry ad ies a, Ratio “Avg. » inches 
u + 

AM 350 H & T, 444 BHN H 6000 20 .002 .025 63 12 15 
AISI 410 Stainless Q & T, 45 Re H 6000 60 .001 .050 125 15 15 
A-286 Sol. Tr. & Aged, 321 BHN H 6000 20 .001 025 31 23 28 
Inconel 700 Sol. Tr. & Aged, 320 BHN J 6000 40 001 .050 15 12 19 
Udimet 500 Sol. Tr. & Aged, 360 BHN L 6000 40 .001 .050 20 13 18 
HS-25 Sol. Tr. & Aged, 209 BHN L 6000 40 .001 .050 100 14 20 


*Conditions shown are for rough grinding to obtain a reasonably high “G" Ratio and metal removal rate. 
For finish grinding where minimum grinding stress is required, wheel speed and down feed should be reduced to 


rapidly as cross feed is increased, for 
A-286, for which the decline is more 
gradual, and for 410 stainless, which 
shows a rise to .050” and a decline 
from that point to .100”. 

Wheel grade appears to be most 
critical for AM 350,.where the recom- 
mended grade (H) gives nearly twice 
the ratio of L and almost three times 


Table A 


that of J. It is least critical for 410 
stainless. 

For Inconel 700, J grade shows up 
half again as well as the other two 
with .050” cross feed, though H grade 
almost matches it with a cross feed 
reduced to .025”. L grade is clearly 
best for Udimet 500. For A-286, L 
grade is almost as good as the sug- 


gested H; and for HS-25, J almost 
matches L. ee ee 


Abstracted from the AMC Technical Report 
60-7-532 May, 1960, entitled “Machining 
Characteristics of High Strength Therma! 
Resistant Materials” by the Manufacturing 
Methods Division* AMC Aeronautical Sys- 
tems Center, United States Air Force, Wright- 
Patterson Air Force Base, Ohio. 

("The Manufacturing Methods Division is 
now the Manufacturing Technology Labora- 
tory and the AMC Aeronautical Systems 
Center is now Aeronautical Systems Division. ) 


New machine grinds knives 
up to15’ long 
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I 
Heavy-duty knife grinder with special 32” wheel handles knives 
of any thickness up to 180” in length. Custom-built magnetic 
chuck provides variable magnetism for flexibility. 
@ To increase its capacity for han- advance in the chuck field, also, in This grinder has a 75 HP capacity 
dling long knives, John W. Bolton & that it is electro-hydraulically clamped (one of the highest in machine knife 
Sons, Inc., Lawrence, Massachusetts, in position to eliminate the hazard of manufacturing) for rough grinding and 
manufacturers of machine knives, has chuck vibration. is also capable of extremely close 
installed a new, heavy-duty Hanchett The chuck can be regulated to tolerance work, imparting a fine finish 
s grinder capable of handling extremely operate at full strength or any partial of better than 16 micro inches. A 
a thick or thin knives of a wide variety degree of magnetism desired. This special grade of grinding wheel, 32” 
é of alloys up to 180” in length. means that the grinder can be loaded in diameter, was developed to utilize 
& The grinder chuck, custom-made by to its entire capacity while magnetism fully this high HP potential. 
at O. S. Walker Co. to Bolton specifica- is controlled so that an_ individual Permitting extremely close contro! 
tions, is the first magnetic chuck ever knife can be removed without disturb- over bevels, the new grinder assures 
built to be mounted on trunnions or ing the entire load. Magnetism can accuracy and uniformity and is an- 
pins with precision bearings. This be reduced gradually to the point other step in Bolton’s program to pro- 
assures accurate control within a toler- where just enough is applied to hold vide the utmost in tooling efficiency 
ance of .001” for grinding in any posi- the piece, which can then be removed for the benefit of Bolton knife users. 
tion or angle. It represents another manually. eee 
Se 
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Literature 


Informative reading in abrasive operations for management, engineering, production. 


Precision Machines 

Use postpaid card. Circle No. | 
“Package of Precision,” a 4-page 
folder, describes and _ illustrates 
Moore Special Tool Company’s No. 
3 jig borer, jig grinder, measuring 
machine, and 2-second rotary table. 
Illustrated example shows these 
steps performed on a master index 
plate requiring 6 positions 60 degrees 
apart on a 6” diameter with center 
hole for pick-up. Moore Special Tool 
Company, Inc., 800 Union Avenue, 
Bridgeport 7, Connecticut. 


Conversion Factors Chart 
Use postpaid card. Circle No. 2 

A reference table for engineers and 
other executives in wall chart form 
includes such common conversions 
as inches to centimeters or watts to 
horsepower, as well as many that 
are difficult to locate in reference 
manuals: Kgs/sq. cm, cm/sec. to 
miles/hr., cu. ft. to liters, microns 
to meters, quintal to lbs., etc. Preci- 
sion Equipment Co., 4411E Ravens- 
wood Ave., Chicago 40, Illinois. 


Form Relieving Fixture 
Use postpaid card. Circle No. 3 
A new catalog, which brings up to 
date advanced R-O equipment and 
methods for performing form re- 
lief grinding on a variety of cutting 
tools also contains information on 
the new R-O Form Relieving fixture. 
Also provided are descriptions of all 
accessories. R-O Mfg. Co., 31171 
Stephenson Highway, Madison 
Heights, Michigan. 
Brushes 
Use postpaid card. Circle No. 4 

Four-page brochure details speci- 
fications for disc-center (knot-type) 
wire brushes, cup and Keb brushes, 
and steel wire scratch brushes. The 
fully illustrated booklet is numbered 
334. Osborn Manufacturing Co., 5401 
Hamilton Ave., Cleveland 14, Ohio. 


(See No. 4) 


September, 1961 


Hydraulic Equipment 


Use postpaid card. Circle No. 5 
“Engineered Hydraulic Equipment” 
catalog illustrates and describes the 
complete line of J.I.C. reservoirs, oil 
level sight gages, and hydraulics 
power unit accessories. Each reser- 
voir from 10 gallon thru the 250 
gallon is completely dimensioned. 
Century Hydraulics, Division 
Century-Detroit, 6101 Concord, 
Detroit 11, Michigan. 


Diamond Wheels and Hones 


Use postpaid card. Circle No. 6 

A new catalog of diamond wheels 
and diamond hones has been pub- 
lished by Norton Co. The catalog 
contains general information on dia- 
mond wheels, recommended start- 
ing specifications, for a wide variety 
of work, prices, and a section of 
wheels for silicon and germanium 
cutting. Norton Company, Worcester 
6, Massachusetts. 


Parts Feeders 


Use postpaid card. Circle No. 7 
Illustrated brochure shows typical 
installations, presents details of con- 
struction, of Elk-O-Matic parts 
feeders for high volume _ produc- 
tion through automation. Shows five 
models and explains different fea- 
tures available, and presents a 
diagram of maximum dimensions 
and specifications of each unit. 
Elk Engineering Works, St. Mary’s, 
Pennsylvania. 


Universal and Radius Grinder 


Use postpaid card. Circle No. 8 
“Unirad,” a universal and radius 
grinder is described in a 4-page 
bulletin. Design features and the 
versatile capabilities of the unit are 
fully illustrated. Also depicted is 
set-up tooling and holding equip- 
ment. Crosby Machine Tool Co., 
4916 San Fernando Rd., Glendale 4, 
California. 


Diamond Wheel Standard 


Use postpaid card. Circle No. 9 

The Grinding Wheel Institute has 
made available a new American 
Standard entitled “American Stand- 
ard Specifications for Shapes and 
Sizes of Diamond Grinding Wheels, 
Hand Hones, and Mounted Wheels, 
B74.3-1961.” It contains 37 pages of 
information on standard shapes and 
sizes of diamond grinding wheels. 
Grinding Wheel Institute, 2130 Keith 
Building, Cleveland 15, Ohio. 


Air-Operated Diaphragm Chucks 


Use postpaid card. Circle No. 10 

A 6-page catalog describes the 
Erickson Tool Company’s line of air- 
operated diaphragm chucks for high 
speed internal and external chuck- 
ing. Presents dimensions of 3-jaw, 
4-jaw, and 6-jaw chucks, and dis- 
cusses applications of four special 
chucks. Erickson Tool Co., 34350 
Solon Rd., Solon, Ohio. 


Filter Cartridges 


Use postpaid card. Circle No. I! 
Wallace filter cartridges utilizing 
Fuller’s earth or cellulose for specific 
applications are discussed in a tech- 
nical bulletin. Dimensions and speci- 
fications on each cartridge are listed. 
Wallace Filters, Inc., Dept. NC-478, 
P.O. Box 147, Lebanon, Ind. 


Surface Grinders 


Use postpaid card. Circle No. 12 
A 20-page bulletin gives complete 
specifications and includes illustra- 
tions covering the principal con- 
struction features, operations, and 
optional accessory equipment for 
the four new Brown & Sharpe 
Micromaster surface grinding ma- 
chines. The four sizes discussed are 
the 8” x 24”, 10” x 24”, 12” x 24”, 
and 10” x 30”. Machine Tool Divi- 
sion, Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island. 


(See No. 12) 
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Idie machines cost money. LITERATURE continued 


Rely on Jewel Brand 
abrasive belts 
to keep yours running. 


Hand Feed Surface Grinders 
Use postpaid card. Circle No. 13 

The No. 20 and No. 15 hand feed 
surface grinders manufactured by 
Gallmeyer and Livingston Company 
are presented in a 6-page folder. 
Describes uses, applications, special 
features, and operation of the two 
units and offers details of their 
construction features. Gallmeyer and 
Livingston Company, 336-43 Straight 
Ave., S.W., Grand Rapids, Mich. 


ay 
tale 


ourtesy of The Hill- ° " vi . j 
Cc y ll-Acme Company, Cleveland, Ohio Thread Grinder Di 
Use postpaid card. Circle No. 14 
Six-page folder describes Jones and 
This Hill-Acme Sheet Polishing Lamson Company’s new Model 410 
Machine is designed for fast thread grinder. Discusses highlights 
re , ‘ of the machine’s work spindle slide 
polishing action at an economical a ta whi chee on 
cost. It is typical of today’s truing device, and two-gear change 
modern machine tools. gear change system. Also gives brief 
details on how machine may be 
leased. Jones and Lamson Machine 
Company, Thread Tool Division, 
Machine tools effectively cut costs, increase efficiency Cpengas, Ve. 
and speed of production lines. But, the wrong abrasive Sta 
belt can cause shutdowns and delays. Belt breakage, savelate Chesher 
marred finishes and similar mishaps create costly Sen Gasteaté easd. Glvete fe. 06 
production bottlenecks. Technical Data Sheet No. 1124-61 
That’s why experienced operators have come to rely on presents the Sine-Line Model 1124 r 
Jewel Brand a belts. Jewel Brand belts are made involute checker. Describes opera- r 
. . : L: tion of the machine and shows how ‘ 
in a variety of grains, bonds and backings to meet it ji lied t idly check 
irtually every requirement. Jewel Brand’s “Velvet Joints” yoy Stony go lia samen E . 
virtua y y req . Awl Seis sistency of form of successive teeth. k 
permit an even flow of cutting surface eliminating The optical system has been designed : 
chattering and jumping. so it can be used with Models 1124 
and 1124-C already in use. Michi- S 


Why don’t you rely on Jewel Brand? Call your industrial 
distributor or write: Abrasive Products, Inc., South 
Braintree 85, Massachusetts. 


COATED ABRASIVES 


belts * rolls * sheets * discs * specialties 
Use postpaid card. Circle No. 240 


gan Tool Company, 7171 E. Mc- 
Nichols Rd., Detroit 12, Mich. 


Car Bottom Kilns 


Use postpaid ecard. Circle No. 16 
Illustrated 4-page bulletin contains 
complete specifications on 16 models 
of car bottom kilns with hori- 
zontally-mounted heating elements 
and 25 models with vertically- 
mounted elements; dimensional dia- 
grams and photos; information on 
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optional equipment; construction de- 
tails. Bulletin CB-660. Harper Elec- 
tric Furnace Corp., 110 Pearl St., 
Buffalo 2, N.Y. 


Diamond Tools 


Use postpaid card. Circle No. 17 
Four-page catalog entitled “Victory 
Diamond Dressing and Truing Tools” 
explains importance of good quality 
diamond tools and shows technical 
illustrations and_ specifications of 
standard tools. Carries information 
regarding Victory’s line of coned 
radius dressers and tools for minia- 
ture bearing industry. Victory Dia- 
mond Tool Company, Inc., 28 Holly- 
wood Plaza, East Orange, N.J. 


Disc Wheels 


Use postpaid card. Circle No. 18 
Four-page brochure describes the 
desired characteristics of disc wheels 
and provides performance records 
on various grinding operations. Illus- 
trated with photos of different sizes 
and types of disc wheels including 
perforated-slotted multiple-graded 
wheels. Recommendations for cut- 
ting a wide range of materials also 
included. Macklin Company, Jack- 
son, Mich. 


Starrett Catalog 


Use postpaid card. Circle No. 19 

Starrett Catalog No. 27, third edition, 
presents in 480 pages a complete 
display of the company’s line of 
more than 3500 items, including all 
new tools introduced since the pre- 
vious edition. Also contains 20 pages 
of reference tables and has alpha- 
betical and numerical indexes as 
well as an index to all new tools 
added since previous edition. L. S. 
Starrett Co., Athol, Mass. 


Liquid CO. Tumblers 


s 


. 


Use postpaid card. Circle No. 20 
ALMCO tumblers for liquid CO, 
are presented in a 4-page illustrated 
bulletin. Describes operation of the 
machines and provides other gen- 
eral information. Includes a check- 
list of the machines’ special features 
and also describes optional equip- 
ment available. ALMCO, Queen 
Products Division, King-Seely Corp., 
Albert Lea, Minn. 


ptember, 1961 


=_—— om 


“THE GRIEVANCE COMMITTEE IS HERE 
..» ABOUT THAT DUST AGAIN!” 


“This was the third time in a month that the grievance com- 
mittee had complained about the dust in the shop. And this 
time they wanted to know what I intended to do about it. 
“Frankly, I was on the spot. Oh, not that I blamed the 
workers. I knew the shop was dirty. How could it be anything 


else with grinding machines running 16 hours a day? And I 
was as unhappy about the situation as the employees were. 
Poor employee morale was serious enough—and absenteeism, 
machine wear, misalignment and down time caused by dust 
was costing plenty. 

“Then I remembered a salesman with a dust collecting ma- 
chine system had called on me a few months back. I dug his 
card out of the file and found he was from the Torit Com- 
pany. I got him in pronto—and I bought one of his Model 90 
Cabinet machines for less than $1,000. It services four sur- 
face grinders and it really performs. A month later I had Torit 
Dust Collectors installed for the rest of the machines. 

“Torit Dust Collectors have practi- 
cally eliminated the dust in our shop. And 
you can imagine the effect this has had on 
employee morale. People are happier and 
healthier. Absenteeism is no longer a 
problem and our production rate is 
higher than ever.” 

Torit can solve your dust problems. For 


complete facts on dust... and how to con- 
trol it... write 


Cabinet Model 90 


Tr © R I ay manufacturing company 


1133 Rankin St., St. Paul 16, Minn., Dept. 531 
Use postpaid card. Circle No. 241 
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Now you can settle out large particles from your mineral- LITERATURE continued 
type oil or water-soluble coolants—with new efficiency and 
economy. You get greater mileage from every gallon of coolant, 

increase tool life, and improve work quality. 


Olson’s all-new Conveyorized Settling System makes the settling Photoelectric Tachometer 


operation 70-90% efficient, depending on the viscosity of the cool- Use postpaid card. Circle No. 21 
: Dayton Safety Tach, a complete! 


2 ant and size, weight, and nature of the contaminating particles. portable self-contained photoelectri 
Operation is automatic from the start to the point of dropping tachometer for measurement of bot 
sludge into the sludge disposal contai T , Te rotating and reciprocating machin 

& = g . P a container. Ihe system entails _ bk ceed i & teem 
no servicing, such as adjusting or changing a filter medium. Only bulletin. Describes special feature 


and includes specifications on thre: 
standard models covering § spee: 
ranges from less than 100 to 24,00 
rpm. Simonds Worden White Co 


occasional emptying of the sludge pan is required. 


The conveyor ramp can be built to extend upward to discharge 


at any height above floor level. Conveyor flights, chain and 1101 Negley Place, Dayton 7, Ohio 
sprockets are made extra sturdy to handle the heaviest sludge 

load conceivable in a settling operation. Reels 

. ° i ° P Use postpaid card. Circle No. 22 

The Olson Conveyorized Settling System is available in tank Brochure provides information on 

sizes with holding capacities of 250 to 5000 gallons to suit your cords, cables, and hoses manufac- 
needs—wheth lied to individual hi tured by Aero-Motive Mfg. Co 

ether applied to individual machines or central systems. Included are standard cable reels j 

For complete information, mail the coupon today. torque reels, static discharge reels, 


custom cable reels, special too! 
balancers, and others. Describes 
capacities of various reels and lists 
special features of each. Aero-Motive 
Mfg. Co., 1803 Alcott St., Kalamazoo, 


ALL NEW sc 


Centrifugal Pumps 
Use postpaid card. Circle No. 23 


# FROM OLSON Type GBH close-coupled end- 
i suction centrifugal suction pumps 


discussed in eight-page bulletin 108 
Also included are cross-sectioned 
views, selection chart, dimensions, 
optional assembly positions, parts 
identification, limitations chart, and 
specifications, Aurora Pump Divi- 
sion, The New York Air Brake Co., 
Aurora, IIl. 


Sn os ee 


 CLOSE-COUPLED - END SUCTION 
p cenreFUG PUMPS § 


CONVEYORIZED 
i 
SETTLING SYSTEM | 
American Laundry Machinery Industri 0 
OLSON FILTRATION ENGINEERS 7,™<r'<0 of McGraw-Edison y nee 12, Obie Vibratory Materials ” 
Tn emT ey, Use postpaid card. Circle No. 24 9 
O66 | A condensed catalog, No. 616, con- 
oe Reg ae Seperation on the all-new Olson Conveyorized i tains mere than 200 illustrations and 
— ! | descriptions, data, and specifications 
Name 1 | on all Syntron products, including 
ms | | vibratory parts handling equipment | 
be Firm Name | mechanical shaft seals, paper joggers 
.) Address. i | portable power tools, and power! Z 
: | rectification equipment. Syntron Co.. | V 
City. Zone. State | 1253 Lexington Ave., Homer City, | | ent 
J | Pennsylvania. { — 


Use postpaid card. Circle No. 242 
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Finishing Compound 


Use postpaid card. Circle No. 25 

CO-105 describes and illustrates a 
full line of both liquid and bar com- 
pounds for automatic and manual 
buffing and polishing operations. 
The 20-page bulletin also describes 
the principal classifications of buff- 
ing and polishing compounds and 
their applications. Hanson-Van 
Winkle-Munning Co., Church St., 
Matawan, New Jersey. 


Liquamatte Wet Blasting 


Use postpaid card. Circle No. 26 

A 24-page illustrated handbook, en- 
titled “40 Precision Finishing Opera- 
tions Where You Can Cut Costs by 
Liquamatte Wet Blasting,” provides 
information on the way “hand 
finishes” can be achieved mechani- 
cally in a variety of production 
processes. Lord Chemical and Equip- 
ment Division, Wheelabrator Corp., 
York, Pennsylvania. 


Kiln and Furnace Firing 


Use postpaid card. Circle No. 27 
ISO-JET, a new firing technique 
for ceramic kilns and other process 
furnaces, is described in a 12-page 
pamphlet, No. J-l. Photographs 
show car bell and other kilns in- 
stalled and operating with ISO-JET 
firing, while chart and graphs ex- 
plain and detail the system. Bickley 
Furnaces Ind., 550 State Rd., Phila- 
delphia, Pennsylvania. 


“We couldn't afford to get married 


either, but we did 


September, 1961 


Look for “G’—the 
identifying prefix of 

a 1.K.S. Man-Made 
Diamond Grinding Wheel. 


J.K.S. Diamond Wheel Developments 
Slash Grinding Costs—Speed Production 


Now, one of the world's most experienced manv- 
facturers of diamond grinding wheels has brought 
its technical knowledge to the production of man- 
made diamond wheels. 


The result is a revolutionary advance. Today's 
mew J.K.S. man-made diamond wheels give 
longer life in many applications ... speed up 
production on many difficult grinding jobs. Yet 
there is no extra cost... they are now priced the 
same as wheels made with natural diamonds. 


In these wheels, too, you get a famous J.K.S. 
plus value: exact uniformity in wheel construc- 


tion . . . duplicated in wheel after wheel . 
advantage that results from special J.K.S. tech- 
niques and quality control. 


NEW DIAMOND WHEEL CATALOG NO. 65 

A necessary reference publication for everyone 
who buys or uses dia- 
mond grinding wheels 
+ + + send today for 
Catalog, “J.K.S. Dia- 
mond Wheels, Saws 
and Hones.” 


J.K.Smit & Sons, inc. 


Home Office and Plant 
MURRAY HILL, NEW JERSEY 


DETROIT, MICH. 


Use postpoid card. Circle No. 243 
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L7ee. GRINDING AWAY PROFITS. 
INCREASING PRoeeerrs 


WHEELS and SEGMENTS 
for VERTICAL SPINDLE : 
SURFACE GRINDERS | 


AMERICAN Cylinder Wheels and Seg- 
ments for vertical spindle surface grinders 
today offer many new features, including controlled 
porosity of exclusive aerated KP Bond for heavy 
stock removal and the exceedingly efficient cool- 


Fd 
= 
4 


‘e - cutting action of new 14A Aluminox specifically t 
designed for versatility on a wide range of s 
materials. t 

: The exclusive new Hexilinder is typical of tl 


AMERICAN’S pioneering development. A com- 
bination of all the good features of the standard 
cylinder and segmental type wheels, the hexa- 
gonal-shaped hole provides a remarkably efficient 
shearing cut while retaining all the advantages of 
continuous grinding action. Containing more usable 
cubic inches of abrasive, the AMERICAN Hexi- 
linder wheel may be used where heavy stock 
removal is necessary and at the same time be used 
with perfect safety on small work with no danger 
of “lifting”, vibration, heat distortion or rounding 
of corners. 


Consulting Sersice 


AMERICAN offers a New Consultation Service 
— free of charge—to users of vertical spindle 
surface grinding equipment. AMERICAN will 
provide recommendations as to wheel type, com- 
position, methods and estimates for any critical 
grinding job you may have. 


Write or phone us in Providence at 
PLantations 1-2260 for details. 


“EMERY WHEEL WORKS — 


PROVIDENCE 1, RHODE ISLAND 


Use postpaid card. Circle No. 244 
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Equipment and Materials 


WORLD’S LARGEST MULTIPLE HEAD 
GRINDING AND POLISHING MACHINE 


A four-head grinding and polish- 
ing machine for the progressive fin- 
ishing of stainless steel coiled strip 
will process material .010” to .250” 
thick and 50” wide. The entire unit 
requires only half the floor space of 
four conventional strip grinders and 
features a flexible design that per- 
mits the addition of any number of 
additional grinding heads. 

Each grinding head is composed 
of an endless abrasive belt running 
over a two-roll head with a motor- 
ized adjustable steel billy roll for 
increasing the belt pressure against 
the steel strip. 

The belt on any head can be 
changed while the others are in 
operation. Rubber covered guide 
rolls, built into the machine create 
the proper “break” angle of the 
strip over each billy roll to flatten 
the strip at the point of contact with 
the abrasive belt. 

For heavy stock removal 


‘ ” 


“wet 


CONTINUOUS, AUTOMATIC 
VIBRATORY FINISHING 


Laer 


—" 
Continuous, high production fin- 
shing of metal, plastic, or ceramic 
arts is accomplished by a new line 


eptember, 1961 


grinding is recommended with 600 
gpm coolant. Sludge passes through 
the bottom of the machine to the 
filter units. A built-in oil mist 


of fully automatic continuous vibra- 
tory gyrators. 

Work may be fed or conveyed 
automatically into and out of these 
machines. Media are automatically 
cleaned, screened, and recirculated. 
Compound and water are also added 
automatically. Machine can be oper- 
ated without supervision. 

Cleaning, descaling, deburring, 
radiusing, grinding, fine-finishing, 
coloring, and burnishing may be ac- 
complished with the same precision 
as in standard type units. The ma- 
chines use the same vibratory action 
and special air cushion suspension 
as standard type units. 

Continuous conveyance or fix- 
tured large and heavy parts through 
the machines may be arranged. The 
elongated work containers may be 
adapted to batch type processing of 
very long parts. Machines are avail- 
able in a variety of sizes. 

Pangborn Corp., Hagerstown, Md. 


Use postpaid card. Circle No. 52 


spray system is used in finishing 
operations. 

Hill Division, The Hill Acme Co., 
1205 W. 65th St., Cleveland 2, Ohio. 


Use postpaid card. Circle No. 5! 


ANNOUNCE TWO LINES 
OF BILLET WHEELS 


The Bonded Abrasives Division of 
The Carborundum Company has an- 
nounced two new lines of heavy duty 
billet wheels which, according to 
carefully engineered reports, reduce 
the cost-per pound of metal re- 
moved. 

The hot pressed resinoid wheels 
are super strength, designed prin- 
cipally for grinding stainless and 
other special alloy steels. 

The cold pressed billet wheels fea- 
ture higher carbon steel reinforc- 
ing rings which increase the ultimate 
bursting speeds of the wheels. They 
have been tested and found suitable 
for use on mechanical grinders, long 
thought to require hot wheels for 
heavy duty grinding. 

Over two years in development, 
Carborundum engineers made use of 
statistically designed experiments in 
evaluating various formulae. Test 


continued 
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THE PAUL L. KUZMICK cy 
; op @NR GROVE AVE. — 


Use we card. Circle No. 245 


NEW REPRINTS 


Latest in a long series of 
GRINDING and FINISH- 
ING reprints is a 16-page 
collection of the five ar- 
ticles on the 


STANDARD 
MARKING SYSTEM. 


Single copies free. 
In Quantities: 


2-24 copies 50c each 
25-49 copies 40c each 
50 or more 30c each 


Keep your magazines in- 
tact! Tear sheets and re- 
prints of many past articles 
can be sent on request, or 
for a nominal charge in 
quantities. 


Send your requests to: 
Readers Service 
GRINDING 


and FINISHING 
Wheaton, Illinois 


Use postpaid card, Circle No. 246 


NEW EQUIPMENT continued 


data was programmed in Carborun- 
dum’s large Univac computers. Also 
studied statistically was the amount 
and type of porosity in wheel struc- 
ture. This led to control of process 
variables and resulted in improved 
uniformity of wheel action. 

To meet various field require- 
ments for hot pressed wheels three 
grades were established, called U. 
W, and Y. The bond system is called 
BZ and was developed for wheels 
to meet the demands of high speed 
heads which operate at 12,500 sfpm. 

Offered in two gradings, the cold 
pressed billet wheel is offered in 
two grades, U and W in B5 bond. 
Tests indicate a versatility long 
sought for by steel makers. 

The Carborundum Co., 
Falls, New York. 


Use postpaid card. Circle No. 53 


AIR GAGE FOR 
BENCH-TYPE OPERATIONS 


Niagara 


RCA has recently announced the 
availability of a new air gage for 
use in bench-type operations and as 
components of automatic inspection 
systems. One of its outstanding fea- 
tures is the ease and compactness 
with which the units can be grouped 
into multiple systems. 

Four ranges of amplification are 
provided with 10” linear scales and 
a complete line of tooling is avail- 
able for gage use. The tubes are 
spring loaded for ease of change. 

Floats are captive in the tube and 
cannot drop out. The individual 
columns are designed so that spare 
tubes and scales can be stored with- 
in the case. 

Radio Corporation of America, 
Industrial and Automation Division, 
12605 Arnold Ave., Detroit 39, Mich. 


Use postpaid card. Circle No. 54 


THE PAUL L. KUZMICK CO. 


271278 GROVE AVE, 


Use postpaid card. Circle No. 248 


Use postpaid card. Circle No. 247 
GRINDING and FINISHING 
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DUAL PURPOSE GRINDER POINTS DRILLS 


A new floor model relief grinding machine performs 
both as an ultra-precise drill point grinder and versatile 
cam relief grinder. 

As a drill point grinder, the machine grinds original 
points and resharpens virtually every style drill point 
without exception. This includes split crankshaft points, 
Helixpoints or spiral points, chisel or conventional, sheet 
metal, three and four-lip core drills. 

Indexing and concentricity accuracy are in “tenths”. 
Change-overs to different sizes, angles, and styles are 
made quickly. Web thinning and split points are done 
on a separate independent slide adjacent to a second 
grinding wheel. The machine is intended for users of 
mixed varieties of tools or for continuous production. 

As a cam relief grinder, the versatility of the machine 
is extended to rapidly grind, with eccentric relief, such 
basic tools as step drills, with or without marginal relief, 
taps, countersinks of every style, and special tools with 
forms and contours. 

Range of work performed is from 1/64” to 1-1/32", 
left or right hand, There is no limit to flute numbers. 

A full set of 66 precision collets specially designed 
for gripping flutes comes with the machine. And addi- 
tional optional headstock converts the unit to an all- 
round end mill and milling cutter sharpener. 

Harig Mfg. Corp., 5757 W. Howard St., Chicago 48, 


I\linois. 
Use postpaid card. Circle No. 55 


September, 1961 
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Now New Concept 


GRINDING 
WHEELS 


a combination resilient rubber-bond 
wheel having the metal removal 
qualities of a rigid resinoid wheel and 
the finishing properties 


of a flexible polishing wale 


wheel. 


Write for new 
literature today! 


Use postpaid cord. Circle No. 250 
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NEW EQUIPMENT continued 


EXPAND FLAT LAPPING 
MACHINE LINE 


Expansion of the line of Spiralap 
flat lapping machines to include dual 
unit 18” diameter plate models has 
been announced by Marine Pumps, 
Inc. With the addition of the larger 
models, developed particularly for 
production lapping of parts up to 
18” diameter, a total of nine basic 
models are available. 
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SAAS 


You hold more work. 


the safe, low-cost 
way with these big 


new Brown & Sharpe 


PERMANENT 
magnet chucks... 


™” 


(10” x 30”, 10” x 24”, 
12” x 24” sizes) 


Now, Brown & Sharpe 
brings you large permanent 
magnet chucks that are as 
easy to operate as most 
small chucks. 

You hold more work and 
larger work, with all these 
advantages of permanent 
magnet chucks... 

No danger caused by 
power failure — No distor- 
tion from electrically-pro- 
duced heat — No electricity 
and associated gadgets — 
Greater holding power — 
Lower cost — No upkeep. 

Ask your Brown & Sharpe 
distributor to show you the 
new B&S king-size chucks! 
Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island. 


Brown & Sharpe 
PREGISION GENTER 


Use postpaid cord. Circle No. 252 


Smallest of the machines is a 
bench model with 9” diameter sing|« 
plate, for tool room and small parts 
lapping. Other models include both 
single and dual spindle units with 
built-in washing systems. 

A patented feature of the Spiralap 
flat lapping machine is the use of 
three lapping plates with dual spin- 
dle machines, which are alternately 
used for lapping of parts or relap- 
ping of the plates themselves. The 
units are used for production lap- 
ping to % light band, or 5 millionths 
of an inch. 

Marine Pumps, Inc., Division of 
Diesel Control Corp., 226 N. Marine 
Ave., Wilmington, Calif. 


Use postpaid card. Circle No. 56 


9-GAGE SETS 

A new 9-gage set provides 33 
gaging tolerance limit combinations 
around the most commonly specified 
hole sizes, plus 40 millionths minus 
nothing Class “X” accuracy. The set 
consists of the Nominal gage, plus 
eight gages ranging both up and 
down from the nominal in gradua- 
tions of .0001, .0002, .0005, and .0010. 
The unusually long gaging member 
has double gaging surfaces for 
double wear. 

Deltronic Corp., 929 Baker St., 
Costa Mesa, Calif. 


Use postpaid card. Circle No. 57 


REDESIGNED SAFETY GLASSES 

The redesigned Flexi-Fit line of 
safety glasses incorporates several 
new features. The major change is 
use of a seven-barrel hinge which 
is stronger than hinges used in the 
past. Incorporated in this hinge is a 
new temple screw which keeps 
temple tight permanently. Screws 
cannot fall out. 

American Optical Co., South- 


bridge, Massachusetts. 
Use postpaid card. Circle No. 58 
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ROTARY TABLE AND 
POSITIONING UNIT 


The new Speedmaster rotary table 
and positioning unit has three dif- 
ferent sizes available with working 
surfaces of 24”, 32”, and 48”. Maxi- 
mum tilting range is 90° or any 
increment of 90° calibrated in 
minutes. 

The rotary table is calibrated in 
degrees with vernier readings to 
10 minutes. A center hole in the 
table is hardened and ground with 
No. 9B &S taper. The unit is avail- 
able in both manual and motorized 
units. 

S & S Machinery Co., 140 - 53rd 
St., Brooklyn 32, N.Y. 


Use postpaid card. Circle No. 59 


INTERCHANGEABLE 
SCREEN OPTICS 


Linearscope, a large capacity opti- 
cal measuring instrument, provides 
interchangeable microscope or pro- 
jection screen optics. It features an 
extremely long travel precision co- 
ordinate stage and provides for 
accurate measuring of large parts. 

It also simplifies measurement of 
internal diameters, depths of internal 
grooves, and internal radii and 
finishes. 

Measuring capacity of the instru- 
ment is 4” x 12” in one setting. Direct 
micrometer read-outs are .0005” and 
0001”, with the “tenth” readings 
in the longitudinal (12” travel) 
direction. 

Stocker & Yale, Inc., 135 Green 
St., Marblehead, Mass. 

Use postpaid card. Circle No. 60 
COMPACT PRECISION 
THREAD GRINDER 

Up-to-date features of the new 
low-priced Model 410 thread grinder 
include a capacity for up to 4” diam- 
eter work with 10” of full thread 
ength. 

Other highlights are a variable 
speed work spindle; automatic tru- 
ng device; all electrical equipment 

continued 
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Semi-Automatics 


Doing more work with 
Movement and Motion 


The die-cast part being “‘mush"’ buffed above happens to be an 
automotive accessory having recessed, contoured surfaces. But it 
could be almost any other type of limited production part present- 
ing similar finishing problems because the equipment performing 
the operation is a versatile Acme Semi-Automatic Polishing and 
Buffing Machine. Note that the ruggedly built work holding unit 
has an adjustable horizontal stroke that distributes wear evenly 
across the buffing wheel. Note, too, that the exclusive Acme 
oscillating head attachment simultaneously rotates the part and 
moves it vertically above and below the center line of the wheel to 
assure maximum coverage, greater uniformity of finish. Matter 
of fact, this unique combination of movements and motions—this 
added Acme action—does so much more work so much better that 
two operations can often be combined into one! 


Want complete information about this and other Acme semi- 
automatic finishing equipment? A catalog is yours for the asking. 


DEBURRING ¢ GRINDING « POLISHING ¢ BUFFING 


~— 


Rotary Automatics Straight Line Automatics 


Comprehensive catalogs available upon request. Write, wire or call: 


ACME MANUFACTURING COMPANY 


1400 E.9 Mile Road «+ Detroit 20 (Ferndale), Michigan + JOrdan 6-1550 
Leading Producers of Automatic Polishing, Buffing and Deburring Machines Since 1910 


Use postpaid card. Circle No. 253 


Flat Surface Polishers 
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NEW EQUIPMENT continued 


complete with motor and control 
panels. 

The machine also features a 
dresser infeed attachment, belts, and 
pullies; tailstock and headstock with 
centers; plus a set of diamonds and 
driving dogs. 

Jones and Lamson Machine Com- 


pany, Springfield, Vermont. 
Use postpaid card. Circle No. 6! 


Are you being robbed 
by a lazy coolant? 


Do you pay good money for a coolant 
that’s supposed to do the job — yet 
wind up with low production, poor 
finishes, short wheel or tool life? 


Does it tend to gum up machines or 
rust the work, leaving you to “take 
the rap?” 


If so, switch to White & Bagley 
lively coolants. You don’t pay for a 
lazy drop in a drumful! 


W&B Chemical Concentrates provide 
unusually keen grinding action, for as 
little as 1/¢ per gafisy of coolant. 


Use W&B 1500 for grinding steel ... 


tmOousT@ias 
LUBRICANTS 


DIE POLISHER GIVES 
FINE SURFACE FINISH 
The Hartford die polishing ma- 


chine grinds and polishes contact 
surfaces of carbide and steel round 
core extrusion and draw dies. It 
utilizes an endless abrasive belt 
driven at 5000 rpm to polish the die 
parallel to the line of draw and is 
suitable for polishing new dies as 
well as reworking worn dies. 

A new development on the die 
polisher is the angle polishing fix- 
ture which will maintain manu- 


facturers’ die specifications on 


Worcester, Massachusetts - 


Use W&B E-55 for grinding steel and 
cast iron, as well as aluminum and 
other nonferrous metals. 

W&B Lubricant 1888 gives better fin- 
ishes, tolerances, on grinding and cut- 
ting. High-detergent, oil-type soluble. 
W&B HD Soluble Oil 2213 extends whee! 
or tool life on tough jobs. Heavy-duty 
— fine cooling action. 

W&B Grinding Oil 1572 leads all other 
oils, in really critical thread, tap, gear, 


form grinding. 
For Lively coolants, get in touch with: 


The White & Bagley Co., 88 Foster | 
St., Worcester, Massachusetts. 


THE WHetre G&G BAGLEY CO. 


Detroit, Michigan 


Originators of Grinding Lubricants 
Use postpaid card. Circle No. 254 
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approach, back relief angles, and 
bearing sizes to a high degree of 
accuracy. 

The Parker-Hartford Corporation, 


Hartford, Connecticut. 
Use postpaid card. Circle No. 62 


AIDS MACHINING AND 
GRINDING OPERATIONS 


Tests have indicated that Five- 
Star Cimcool, a new cutting fluid. 
aids machining and grinding opera- 
tions and possesses high rancidity 
and rust control. It also provides 
very satisfactory rust protection 
when working with all types of 
ferrous metals. 

Its rust control is due to two 
different types of rust inhibitors 
included in its composition. 

Cincinnati Milling Products Divi- 
sion, Cincinnati Milling Machine 
Company, Cincinnati 9, Ohio. 


Use postpaid card. Circle No. 63 


MEASURES DIE WEAR 
TO = .0005" ACCURACY 


Although compact in design, the 
Die-Wear Microscope is capable of 
measuring die-wear over a range 
of .020” to an accuracy of + .0005” 
or 10°. of the depth, whichever is 
greater. 

The instrument can also be used 
for measuring burrs, bevels, and 
fillets. Simply operated, the micro- 
scope has a hardened and ground 
guide at its front which contacts the 
die edge to be measured, automati- 
cally positioning it for best viewing. 
The guide can be used in holes as 
small as 3/32” in diameter or slots 
3/16” wide. 

The instrument may be purchased 
as a battery operated unit or with 
an accessory transformer for use 
where 115V, 60 cycle AC outlets are 
available. 

Bausch & Lomb Inc., Rochester 2, 
New York. 


Use postpaid card. Circle No. 64 
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NEW GEOMETRIC 
SURFACE WHEEL DRESSER 


A newly designed geometric- 
surface wheel dresser, Model GS- 
1000 is mounted on the quill of a 
surface grinder, keeping it in align- 
ment with the wheel. This innova- 
tion eliminates the need for mount- 
ing the dresser in the chuck and 
removing it again after the dressing 
operation is completed. 

Other important features include 
a self-contained means of adjust- 
ing for diamond wear. The dresser 
is precision engineered to obtain 
.000025” size control; angular plunge 
forming from .10” to .375” diameter; 
is capable of both wet and dry wheel 
forming, recess or step forming; and 
is adaptable to irregular template 
forming across a 1%” wheel face. 

Crystal Lake Engineering Co., 
P.O. Box 98, Crystal Lake, III. 


Use postpaid card. Circle No. 65 


FILTER SYSTEMS 

An epoxy in-tank filter system 
pump is now available in a newly 
designed streamlined one-piece cast- 
ing for the Sethco UAL and UAA 
series. Increased versatility is made 
possible by use of polypropylene in 
construction of the detachable filter 
chambers and pumps as well as by 
the use of motors up to 1 hp. 

Sethco Mfg. Co., 2284 Babylon 
Turnpike, Merrick, L. I, New York. 


Use postpaid card. Circle No. 66 
continued 
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AUTOMATIC BRUSHING SETUP buffs mirror finish on 12" wrench parts for plating. 
Multiple parts are mounted in special removable fixture. Machine automati- 
cally positions and oscillates parts between brushing heads for 25 strokes 
per cycle. Each head is made up of 65 Osborn Bufcut” treated cord brushes. 


MIRROR FINISHING wrenches 


nine at a time with OSBORN power brushing 


This leading tool manufacturer uses Osborn power brushing to buff a 
mirror finish on forged steel wrenches, pliers and chisels before plating. 
Pre-mounted in multiples on removable fixtures, the tool parts are 
buffed in a special machine which automatically lowers and oscillates 
the parts between two Osborn Bufcut” brushing heads. The operation is 
simple, fast, inexpensive. This method has been in continuous use in this 
plant for nearly 12 years—still proves to be the best way to do the job today. 
It’s a typical example of how Osborn power brushes and brushing 
methods—through years of exceptional, dependable service—are handl- 
ing industry’s tough metal finishing jobs. If you have a metal finishing 
problem—deburring, cleaning, polishing, precision blending—an Osborn 
Brushing Analysis, made in your plant at no obligation, can pinpoint the 
answer. Write or call The Osborn Manufacturing Company, Dept. G-12, 

Cleveland 14, Ohio. Phone ENdicott 1-1900. 


. and Finishing Methods 
Foundry Production Machinery 
Use postpaid card. Circle No. 256 


Metal Finishing Machines . . 
Power, Paint and Maintenance Brushes . 


59 


. \ % 

| , " <a ba “3 | VN As so . : _ ares 3 

my ee as 4 - 3 \ o \ 5 
get & 7». | a \3 N 4 3 \ 

: ; ' = F \ n =\ . oa \ — 
| ane — . \ Y \ Fe =\ \ 2 
a | NA Se VE YA 

‘ wedi a, = , ~ \ - 
coe Q ,_ ca: | % ™ . . ™ - ' : \ eo 

| ._ | rn 7’ ih 

I aii eee aa | 

a | is j 
a | pop ree ‘AA Py Pe #4 
* | a ti mn Fa } 
+ MU) 
‘ lef j i : 7 i 
| Tiere I bhi. 
| 
l 
i 
3 a 
| 
: | 
| 
| A! 
CBOE) 
"A 

: a = 


NEW EQUIPMENT continued 


MIDGET GRINDER KITS 

An expanded line of midget 
grinder kits are suitable for precision 
and die grinding in plant shops 
where carbide mills and mounted 
points are required. 

Included in each kit is a grinder, 
four mounted points, one carbide 
mill, wrenches, whip hose, and plas- 
tic case. Standard equipment with 


_.. faat, cacy 


CENTER ALIGNMENT 


FDP LLL hhedkei eek <7 
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Micro-Set® 
Adjustable Center 


Center being used on grinder 


_,; GRINDING , GRINDING , 
1.008’ WHEEL - 1.004” 1.002’ WHEEL 1.002” 
iL ae 


GTN BEFORE CORRECTION | ae IF EN AFTER CORRECTION | 7 
ha ie ae pe 


o* 
Pas dal | 


Drawings illustrate correction which can be made by the Adjustable Center 


e@ Permits TRUE work alignment from tailstock or head- 
stock on: cylindrical grinders, cutter grinders, gear 
shavers, lathes and tracer attachments. 

@ Saves one half the setup time. 

@ Ends hit or miss table adjustments to obtain precise 
alignment. 

e@ An inexperienced operator can get a precise align- 
ment—easily—in seconds. 

@ Quickly pays for itself in time and scrap savings. 


MORSE TAPER 
No. 2—$49.50, No. 3—$61.50, No. 4—$76.00. 


BROWN & SHARPE 
No. 6, 7—$53.00, No. 8, 9—$65.00, No. 10, 11— 
$85.00. 


° 
No. 6, 7—$53.00, No. 8, 9—$65.00, No. 10, 11, 
12—$85.00. 


Helical milling cutter sTRAIGHT SHANK 


being reground %"—$56.00, 1°—$68.00, 1%”, 1%2—$80.00. 
We also manufacture Precision Lathe Turrets and Tiny-Titan Magnet 
Base Holders. 


Dept. 891 4520 W. Fullerton Ave.. Chicago 39, III. 


MANUFACTURING CO. 


Write for catalog and nearest distributor. 
Use postpaid card. Circle No. 260 


the 200-G and 200-GM grinders in- 
cludes a 4” collet. 

A %4” collet with a %” collet in- 
sert is included with the 300-G and 
300-GM grinders. The model 200- 
GM motors are muffled. 

There is a choice of 38,000 or 
60,000 rpm vane-type motors which 
operate at constant speed under load. 
They are rust resistant alloyed steel, 
with ball bearing construction for 
spindle precision. 

Airetool Mfg. Co., Springfield, 
Ohio. 


Use postpaid card. Circle No. 67 


POSITIONS GAGE 
TO TEN MILLIONTHS 


The Bendix Industrial Controls 
Section has produced a number of 
tape controlled positioning controls 
for a precision measuring machine 
developed by The Sheffield Corp., a 
Bendix subsidiary. 

The system, designated DynaPoint 
25, is a more sophisticated version 
of the DynaPoint-20 series. These 
modular, transistorized control sys- 
tems are available in a range of 
resolutions from .001” to .000010” t 
fit a variety of machine tool ap- 
plications. 

The Sheffield precision measuring 
machine is a 5-axis configuration, 
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designed to gage inside and outside 
contours accurately, rapidly, an 
simultaneously. It has an electronic 
resolution of .000010” on each of 
four linear motions and .36° on one 
rotary motion. Two Sheffield Elec- 
trojet probes measure the deviation 
between specified positions and the 
part being gaged. 

Industrial Controls Section, The 
Bendix Corporation, 21802 Wyoming, 
Detroit 37, Mich. 


Use postpaid card. Circle No. 68 


Q. 


RUST PREVENTIVE COOLANT 


A new coolant, free from salt- 
depositing characteristics, offers ex- 
cellent rust-inhibiting properties for 
machining and grinding ferrous 
metals. The product, No. 438-C, is 
recommended for use where cleanli- 
ness and rust prevention take prece- 
dence over high lubrication. Its 
transparent nature enables observa- 
tion of work in process. 

Baker Gubbins Co., 1448 Wabash 
Ave., Detroit 16, Mich. 


Use postpaid card. Circle No. 69 


CUTTER GRINDER 


The universal cutter grinder is 
capable of grinding any profile. It 
is equipped with a universal cutter 
head which permits the operator to 
sharpen single lip cutters to any side 
angle or shape, including ball or 
round nose cutters. 


H. P. Preis Engraving Machine 
Co., 223 U.S. Highway 22, Hillside, 
New Jersey. 

Use postpaid card. Circle No. 70 


BAR COMPOUND 


The BT-8 bar compound for fin- 
ishing non-ferrous metals is suitable 
for zinc die-cast, aluminum, brass, 
and copper. It imparts a high luster, 
provides fast cutting, is easily 
cleaned, and may be used in auto- 
matic or in manual operations. 

American Buff Co., 2414 S. LaSalle 
St., Chicago 16, Ill. 


Use postpaid card. Cirele No. 71 
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EFFICIENT REMOVAL 
OF DUST AND CHIPS 


® SNAGGING * GRINDING * CHIPPING 
® MACHINING * BUFFING * POLISHING 
and similar operations 


Whatever your problem in industrial dust control, call on Kirk 
& Blum, an organization of engineers and mechanics with more 
than 50 years’ experience in this specialized field. 

You secure a complete service from Kirk & Blum... DESIGN, 


FABRICATION and INSTALLATION .. . with a single 
responsibility for an efficient dust control system. 


For an analysis of your dust control problem, call on Kirk & 
Blum’s expert engineering service. Write today for complete 
information and a K & B survey. 


The Kirk & Blum Mfg. Co. 


3124 Forrer St. 
Cincinnati 9, Ohio 


KIRK. HLUM 


DUST CONTROL SYSTEMS 


’ Use postpaid card. Circle No. 262 
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NEW EQUIPMENT continued 


ADD COMPACT SWING 
FRAME GRINDER 
Grinding & Polishing Machinery 


Corp. has added a compact swing 

frame grinder to its Marschke line. 

The new compact unit is powered 
| with a 5 hp, 3,600 rpm motor to drive 
a resinoid wheels at 9.500 sfpm. 
The spindle will accommodate 


grinding wheels 7” in diameter or 
10” in diameter by 1” face width by 
1” bore. 
This grinder has a_ convenient 
three handle arrangement which al- ee 
lows it to be maneuvered easily into 
_ grinding position. The 5 hp motor 
: ° | provides power for rapid stock re- 
Orbit Saw Cuts Rotating Metal— fat sna eticen:srnaing : 
Grinding and Polishing Machinery 3 
. ” Corp., 2530 Winthrop Ave., Indian- j 
Single or Double Chucks Up to 22” 0.0. f 2 S282 
s _ Use postpaid card. Circle No. 72 
h 
COMBINED SURFACE, PROFILE = 
GRINDING MACHINES n 
le 
sl 
al 
3, 
he 
ec 
WwW 
in 
al 
wi 
z wi 
ler 
W 
While the Magerle profile grind- ' 
hae vk ing machine has the outward ap- Pe 
+ ee a : pearance and design features of a 
: : surface grinder, it possesses many 
. , characteristics which permit high . 
If you produce large rounds or squares, the new Rotator will os afi 
: . *. precision performance as a profile 
reduce your cutting time to a minimum . . . 16 to 20 square svediadion orinder po. 
inches per minute on hard alloys. It’s the only rotator-type Sik cusiins performs exte- chi 
saw with a chuck that will hold rough forgings and rounds, as ait: wan aie . “bi 
: be me y profile production grind- 
well as conventional rounds up to 22” diameter. Material is ty . ; bi 
‘ “tiger . “ ing jobs on roots (fir tree pattern) 
rotated as it is cut, keeping a cooler surface at the point of of turbine blades, splined shafts, ner 
blade contact . : + result — longer blade life. Self-contained laminated die sections, connecting sev 
and portable, with integral tank and re-circulation pump. rod joints, serrations of flat or cylin- mu 
Write for FREE BULLETIN drical configuration, flat thread : 
T -Sa-Man rolling dies, and many others. . 
y TY-SA-MAN Machine Co., Inc. | Two fully automatic wheel | Vs 
a 1016 White Avenue, K ille, T ressers are available and can be 
SINCE 1885 pe - used interchangeably: a hydrauli- 
Use postpaid card. Circle No. 263 
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cally operated diamond dresser for 
flat or modestly irregular surfaces 
and a crush-dresser with profile 
roller that automatically cycles its 
full dressing sequence. 

Eric R. Bachman Co., Inc., 27-11 
list Ave., Long Island City 1, N.Y. 


Use postpaid card. Circle No. 73 


AUTOMATIC ABRASIVE 
CUT-OFF MACHINE 


H & H Machine Company’s new 
high speed, automatic abrasive cut- 
off machine handles such tough 
metal tubing as molybdenum, stain- 
less steel rodar, monel, nickel, tung- 
sten, and low carbon steel, quickly 
and accurately in diameters up to 
3g” where walls are thin. 

As outside diameter decreases, 
heavier walled tubing is handled 
economically. Lengths to 2” are cut 
with tolerances of + .003”. 

Tubing or rod is fed automatically 
into the machine which adjusts 
automatically for abrasive wheel 
wear, stopping when the wheel is 
worn out. The operator merely 
changes wheels and starts new 
lengths of material into the machine. 
Water soluble oil is used as a coolant. 

H & H Machine Co., Norristown, 
Pennsylvania. 

Use postpaid card. Circle No. 74 


PORTABLE LAMP 

The most original feature of a new 
portable flexible-arm lamp for ma- 
chine tool illumination is a snap-on 
“button” mounting bracket. The 
‘button” may be attached perma- 
nently to desired supports. Where 
several have been installed, the 
multi-lamp may be quickly and 
easily snapped off and moved. 

Moffatt Products, Inc., 3124 N. 
Washington, Minneapolis 11, Minn. 


Use postpaid ecard. Circle No. 75 
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| DIFFICULT TO 

| ; GRIND SURFACES. 

NOW A CONTROLLABLE 
_ AUTOMATIC — 


THE LOUNGW 
Rise and Fall — 
ABRASIVE BELT 
GRINDER now h 
made it possible to — 
replace hand grind 
many surfaces on | 


A simple holding fixture made rough 
and finish grinding of this Plane 
Lever Cap a completely controllable 
operation. Automatic grinding im- 
proved finish, product quality, and 
increased production substantially. 


Formerly a hand grinding operation, 
many surfaces of this Hammer Head 
now have uniform, controlled ground 
areas in spite of this product's un- 
usual contours. 


This open end wrench is ground by 
using two separate abrasive belts 
on the same spindle, each grinding 
a face on an end of the wrench 
in the same pass. The number of 
wrenches ground in one cycle de- 
pends on wrench size, production 
requirements, and fixture capacity. 
Wider tables than standard can 
be supplied for grinding longer 
wrenches. On these wider tables, 
the travel is greater, so the capacity 
also is enlarged. 


Abrasive Ground 
belts a—s surfaces 


Unground 
mat surface 


We invite you to 
write for 
Catalog No. 100 
now to learn 
more about this 
unique cost and 
time-saving 
LOUNGWAY 
Grinder. 


THE EASTERN MACHINE SCREW 


CORPORATION 


| 61 Barclay St. e New Haven6, Conn. e STate 7-5724 


Use postpaid card. Circle No. 264 
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NEW EQUIPMENT continued 


NEW TOOL 
POST GRINDER 
A new tool post grinder which 


eliminates the need for bulky elec- 
tric motors, belts, and pulleys uses 
the same quill for either internal or 
external grinding operations. 
Complete visibility during all 
grinding operations is assured, be- 


oe 
‘2 I 


noth 


years of experience 
separate the NIKKEN 
from others! 


It’s the history of persistent research 
and development because of which the 
company has found the only reason of its 
existence in the grinding and finishing field. 

Now, even a single unit cannot pass through the 
company’s quality control tests without the standard of quality that 
cannot be paralleled by others. 


Yes, “development and research” is the words of NIKKEN’s exclusive 
abrasives, which cannot be surpassed by any other make. And, because 
of the highest acceptance in the field, NIKKEN has the biggest share of 
Japan’s overall production and sales. 


NIHON KENSHI COMPANY, LTD. 
(NIHON ABRASIVE CO., LTD.) 
Bingo-machi, Osaka, Japan. Cable: ‘'NIHONKENSHI" 
Use postpaid card. Circle No. 265 


cause the new grinder is operated 
by a 1 hp air motor completely en- 
closed inside the quill. This motor 
has a top speed of 18,000 rpm, and 
operates through 4:1 reduction gears 
to produce a maximum spindle speed 
of 4,500 rpm. 

Grinding speed is changed by sim- 
ply adjusting the air supply valve. 

The complete motor and quill as- 
sembly is only 1%” in diameter so 
that full visibility of the work is 
maintained even during internal 
grinding operations. 

The quill assembly is mounted on 
the lathe compound by means of a 
support block which includes an ec- 
centric. Only one bolt is needed to 
lock the eccentric and hold the as- 
sembly on the lathe compound. The 
eccentric provides a %” vertical ad- 
justment of the quill, assuring ease 
in moving the post grinder to lathes 
of varying sizes. 

There are no belts or pulleys to 
change in such a move, and the 
eccentric adjustment can be made 
in seconds. 

The absence of external motor and 
drive assembly gives the machine 
full accessibility to the work, includ- 
ing adjustment of the taper attach- 
ment at the rear of the lathe. 

Gilmore Industrial Grinders, Inc., 
6523 Eppes St., Houston 17, Texas. 


Use postpaid card. Circle No. 76 


PORTABLE FUME 
EXHAUST SYSTEM 


A small, compact unit for remov- 
ing fumes and smoke at its source 
is being introduced by the Belsaw 
Machinery Co. The 922 blower can 
also be used for collecting metal and 
wood shavings and for shop clean- 
ing. It comes complete with 10” 
blower, % hp electric motor and 3” 
flexible hose. 

Belsaw Machinery Co., 315 E. 
Westport Road, Kansas City, Mo. 

Use postpaid card. Circle No. 77 
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ADAPTED TO TANDEM OPERATION 


Two operations are performed in 
one pass by two Tri-Matic oscillat- 
ing abrasive belt grinders built in 
tandem. The two 18” machines have 
been adapted to tandem operation 
with a minimum of special engi- 
neering. 

The controls for each workhead 
are mounted individually on each 
unit to provide maximum flexibility 
of variables such as abrasive belt 
tension, speed, etc. 

The workheads have the standard 
features of controlled abrasive belt 
oscillation. Work pressure is con- 
trolled by adjusting a knee on which 
the conveyor is mounted. 

Workhead is rigidly mounted on a 
coiumn. Any number of units can 
be arranged in tandem to accomplish 
a series of operations. 

Sales Service Mfg. Co., 2363 Uni- 
versity Ave., St. Paul 14, Minn. 


Use postpaid card. Circle No. 90 


i FINISHING 


“Now that’s what I call contour- 
ing!” 


September, 1961 


12” VERNIER CALIPER 

A new 12” vernier caliper, 
recently announced by Scherr- 
Tumico, Inc., is for measurement to 
1/1000” English scale or 1/50 MM 
metric scales. The vernier is adjust- 
able, and the vernier scale is long 
for easy reading. 

Scherr-Tumico, Inc., 301 Arm- 
strong Blvd. N., James, Minn. 

Use postpaid card. Circle No. 78 

HAND CLEANER 


A new special process Ren hand 
p 


cleaner contains an antiseptic ingre- 
dient that removes stubborn mate- 
rials and helps protect the hands by 
reducing the chance of secondary in- 
fection from minor cuts or scratches 
or infectious dermatitis from oils. 
Ren Plastics, Inc., Dept. RP-95, 
5422 Cedar Road, Lansing, Mich. 


Brightboy’s 


BURRING 
CLEANING 
FINISHING 
POLISHING 


achieves 


TIME 
SAVINGS 
up To 50% 


Metals e Wood e Glass e Fiberglass e Laminated Materials ¢ Some Plastics 
@ Methods & Applications 


REVOLUTIONARY CONCEPT OF WIDER ABRASIVE APPLICATIONS 
REPLACES OLDER, COSTLIER METHODS 


CONVINCING PROOF FROM COUNTLESS SOURCES attests the exceptional success 
of Brightboy's unique abrasive-and-rubber working action. You have to see it to 
believe it! The finish frequently constitutes the final polish. 


JOB-MATCHED, READILY AVAILABLE STOCK TEXTURES, in wheels, sticks, rods, blocks 
and points, are specifically suited to your production requirements; eliminate the 
necessity of high-cost special compounds and possible delivery delays. Wide range 
Silicon Carbide and Aluminum Oxide textures—extra fine to extra coarse—in soft, 
semi-firm, firm and tough rubber binders, for machine and manual applications. 
The only complete, comprehensive stock line of soft rubber-bonded abrasives 


GET COST-SAVING, WORK-SAVING DETAILS NOW 


on the extensive applications of exceptional Brightboy. Write 
for the BRIGHTBOY CATALOG-MANUAL covering: 


Simultaneous 


for 
working 


e Methods & Applications 

e Machine Speeds 

e Job-Matched Stock Items 

e Complete Range of Wheel Sizes 


ne ASS YD NR mane 
ray Tj Ez 
fees“: nossa \ BRIGHTBOY INDUSTRIAL DIV!SION 


BEIM boyy, WELDON ROBERTS RUBBER CO. 


95 North 13th Street Newark 7, NJ 
BRER CUSHIONED ABRASIVES : 
” America’s Pioneer Manufacturer of Rubber-Bonded Abrasives 


in alma 


Use postpaid card. Circle No. 267 
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NEW EQUIPMENT continued 


MANDRELS AND STONES 
Superior Hone Corp. has an- 
nounced that it is now making avail- 
able standard mandrels and stones 
with a range of 3/32” to 1/8”, desig- 
neted as the “A-1” series. It com- 
pletes a honing range of 3/32” to 6”. 
Superior Hone Corp., 1031 Ten- 


nessee Road, Erwin, Tenn. 
Use postpaid card. Circle No. 91 


HOLDS WORK AS SMALL AS .001” 


The 6” x 18” “Micro-Mesh” per- 
manent magnet chuck has a new, 
close-spaced pole arrangement 
utilizing barium-ferrite (ceramic- 


CENTERLESS 


BELT GRINDING: 


precision method for faster, lower cost stock removal! 


The Sundstrand Model 6120: 


@ For ruff, semifinish, and finish 
grinding of 1/4 to 4-1/2” diameter 
bar stock, thin-wall tubing, 
shafts, pistons, and other cylin- 
drical stock. 

®@ Feeds work at rates from 2 to 30 
ft. per minute. 

@ Can be set up complete in 15 
minutes. 

®@ Optional AUTOMATIC precis- 
ion size control holds tolerances 
from + .0002” TIR. 

® Optional reverse feed mechan- 
ism provides through feed grind- 
ing in either direction. 


The new Sundstrand-Engelberg Model 
6120 centerless belt grinder removes 
metal faster and at lower cost than any 
other grinding method. The “throw- 
away” abrasive belt operates at 4500 
sfpm .. . never needs truing or dressing 
... is available in grits to produce any 
required surface finish on any material. 
Aresilient rubber-covered contact wheel 
backs up the belt, eliminates chatter, 
and compensates for stock irregulari- 
ties which are difficult to grind with 
hard wheels. A coolant system assures 
high production and fine finishes. 
The machine is available with tandem 
heads to perform ruff, semi-finish, and 
finish grinding in a single pass. Other 
models are available to handle work 
from %2 to 8%” in diameter. 


For more information on the cost- 
saving benefits of centerless belt 


SUNDSTRAND 


Mi <A6ELBERG 


grinders write for Bulletin A-331, 


SUNDSTRAND MACHINE TOOL 


BELVIDERE, ILLINOIS 
Division of SUNDSTRAND CORPORATION 


Use postpaid card. Circle No. 269 


type) magnets, which permits ma- 
chining of small, thin work (from 
001"). 

Holding power over the entire 
magnetic surface is uniform, per- 
mitting the chuck to be fully loaded 
for maximum production. The usual 
weak zone in the handle area has 
been eliminated by locating the han- 
dle shaft support mechanism on the 
chuck exterior. Over-all width, in- 
cluding lever, is maintained at 9/16”. 

The chuck has a 6” x 18” working 
surface, 6” x 1534” magnetic surface; 
and 6” x 18” base dimension. Height 
is 2%” and length, with lever “on” is 
22-7/16”. 

Brown and Sharpe Mfg. Co., In- 
dustrial Products Division, Provi- 
dence 1, R.I. 


Use postpaid card. Circle No. 92 


DIAMOND NEEDLE FILES 


A new line of diamond needle files 
is available in 12 different shapes in 
the conventional hand file design. 

They are also available as slot or 
machine files, or mounted on a man- 
drel for use on hand filing machines. 
Made in three grits: 200/240, fine 
for polishing; 120/160 medium for 
general utility use; and 80/100 
coarse, for more rapid materials 
removal. 

Diamond grains are permanently 
bonded to file steel blanks by an 
exclusive “Chrome-Locked” process. 
Grains are uniformly distributed. 

Titan Tool Supply Co., Inc., 68 
Comet Ave., Box K, Buffalo 16, New 
York. 


Use postpaid card. Circle No. 80 
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News of Industry 


INCORPORATE INDUCTION HEATING MACHINE 
INTO CONTINUOUSLY OPERATING CENTERLESS GRINDER LINE 


Grinding and selective induction hardening 


roceed continuously through this precision production line of centerless 


grinders. Operator stands by the Inductron induction hardening machine which automatically hardens the parts as they 
pass from the No. 1 (left) to No. 2 centerless grinder. 


A precision production line, re- 
cently built by Cincinnati Milling’s 
Grinding Machine Division, includes 
an Inductron induction heating ma- 
chine to automatically harden the 
parts as they progress from the No. 1 
to the No. 2 centerless grinder on the 
line. A continuous flow of work- 
pieces (shock absorber piston rods) 
pass through this production line at 
the rate of 12 fpm, or 960 parts per 
hour. 

At the beginning of the line a 
hopper feeds the parts into the 
first centerless grinder for primary 


September, 1961 
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grinding, removing about .006” stock. 
The next machine is a 50 KW RF 
Inductron. At its work station, a 
feeding device continues the forward 
movement of the parts and simul- 
taneously rotates them. Heat is 
restricted to the center section. 

As each rod reaches a predeter- 
mined point, a part presence sensing 
device sends a signal to energize 
the induction coil through which the 
rods pass, producing a brief, accu- 
rately timed heating cycle for each 
part. The rods continue through an 


adjacent quench ring, resulting in « 
uniform 50 Re case, .020” deep. 

From the Inductron machine, 
parts are automatically conveyed to 
four in-line centerless grinders for 
finish grinding. Stock removed by 
these four units is .004”, .002”, .001”, 
and .0005” respectively. 

Complete information on this pre- 
precision production line may be 
obtained from Meta-Dynamics and 
Grinding Machine Division, The 
Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. 

continued 
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For increased 
output and 
accuracy, 
finish your 
tools and gages 
with 
HYPREZ 


DIAMOND 
COMPOUNDS 


Virgin Diamond particles, 
graded in our own labora- 
tories, are uniformly dis- 
persed in the exclusive Hy- 
prez vehicle for maximum 
cutting action. They pro- 
duce finer results faster on 
every finishing job... Your 
nearby Hyprez distributor 
will help you solve any lap- 
ping or polishing problem 
that may arise. 
Write for free 
demonstration 
or technical 
bulletin 
No. HG-91 


HYPREZ DIVISION | 


ENGIS EQUIPMENT CO. 


431 S. Dearborn St, Chicago 5, iltinois 


Use postpaid cord. Circle No. 270 
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INDUSTRY NEWS continued 


JAPANESE ENGINEERS VIEW 
ABRASIVES IN ACTION 


Members of the Japan Society of 
Grinding Engineers recently com- 
pleted a 69-day world tour of plants 
which employ abrasive machining. 

Part of their Chicago, Ill, tour 
included a meeting with M. M. Pat- 
terson, editor of GRINDING and 
FINISHING magazine. 

According to Patterson, the Japa- 
nese expressed concern with the 
lack of development made in the 
grinding field in Germany. They 
were also surprised by the apparent 
lack of effort by American uni- 
versities to promote undergraduate 
work in research fields. 

Patterson noted that one member 
of the delegation was a research 
laboratory engineer and the other 
two were both professors and doc- 
tors of engineering in Japanese 
universities. 

The delegation expressed eager 
interest in a convention of repre- 


i 


ACTUAL SIZE 


sentatives from abrasive societies 
from all parts of the free world, 
however, mentioned the reticence on 
the part of many plants to let them 
view or discuss development ir 
process. 


35 U.S. FIRMS EXHIBIT 
AT JAPAN TRADE FAIR 


Thirty-five American manufac- 
turers exhibited their products at 
the U.S. pavilion at the Fourth 
Tokyo International Trade Fair in 
Japan. 

Running for 20 days, the fair at- 
tracted more than 400,000 visitors, 
including some 10,000 Asian busi- 
nessmen who viewed the American 
products during “businessmen-only” 
days. 


SOLVES CRITICAL 
PRODUCTION PROBLEMS 


The use of a stock dust collecting 
system to solve a combination of 
critical, specialized production prob- 
lems was recently described by 
Maurice Olsaver, general sales man- 
ager of Aget Mfg. Co., Adrian, Mich. 

The installation required the ef- 
fective filtration of exceptionally 
fine carbon dust from a battery of 


MORE 
DIAMOND 
PER DOLLAR 


‘| A complete tine of files made from selected quality diamonds 
|| +with sharp natural cutting edges exposed. For use in machin- 

| ing and profiling of carbide and ultra-hard materials. Alpex 
files are made to the standards of American industry, are 
available in different shapes and sizes, and are in stock for 
‘ immediate delivery. An examination and trial will prove that 
J Alpex files contain more working diamond surface per dollar. 


FLAT @ LONG FLAT @ TAPER ROUND @ ROUND e@ OVAL @ TRIANGULAR 
MADE 
IN 
U.S.A. 


ALPEX DIAMOND FILES e ALPEX DIAMOND WHEELS 


| 
j 
| eee 


ALPEX WHEEL COMPANY 


TEANECK, NEW JERSEY 
Use postpaid card. Circle No. 271 
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FOUNDRIES 
NEED 
GRINDING 
EQUIPMENT 


Fact: The foundry industry is the 
second largest user of grinding and 
finishing equipment in the U.S. What 
to do: 3 out of 4 visitors at the 1962 
Exposition will be looking for better 
equipment to specify. Tell them YOUR 
story with a display at 


THE BIGGEST 
FOUNDRY 
EXPOSITION 
IN 10 YEARS 


66th 
CASTINGS 
CONGRESS 
and 


EXPOSITION 


— S> PLUS <=. 


29th 
INTERNATIONAL 


FOUNDRY 
CONGRESS 
"DETROIT 


MAY 7-11, 1962 
COBO HALL 


— - see) ae 
Lyi4 + ; = ww = 


FOR SPACE 
WRITE, WIRE, PHONE 
Ee oe 


AMERICAN 
FOUNDRYMEN’S SOCIETY 


GOLF & WOLF ROADS 
DES PLAINES , ILL. » VA 4-018! 


Use postpaid card. Circle No 274 
September, 1961 
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eight grinding machines, as well as 
the re-circulation of the filtered air, 
in order not to disturb the delicate 
balance of the heating and air con- 
ditioning unit. 

The equipment used was the 
standard Aget Model 50N70PL Dust- 
kop, FH58-2 Filterkop, together with 
the HS-1 one cubic yard Aget hop- 
per and stand. 

The high efficiency factor of the 
Dustkop unit resulted in more than 
95° of the carbon dust being de- 
posited in the large hopper. The 
remaining dust is removed in the 
Filterkop and the clean air re- 
circulated in the plant, without 
afiecting the cooling and heating 
systems. 


BAY STATE NEGOTIATES 
FOR EUROPEAN SITE 

Arthur E. Gilman, president of 
Bay State Abrasive Products Co., 
Westboro, Mass., recently traveled 
to Europe to investigate the possi- 
bility of building a grinding wheel 
manufacturing plant in a European 
nation. 

The exact country for the site has 
not been selected, but extra interest 
has been shown in Italy, Belgium, 
England, and Luxembourg. 

For many years, Bay State has ex- 
ported grinding wheels into Europe, 
according to Gilman. 

“And now we feel that we can 
better serve our expanding list of 
European customers with a separate 
manufacturing facility closer to their 
own plants.” 


Around the industry .. . 


Metal Master Company has moved 
to new and larger facilities at 2601 
W. Diversey Ave., Chicago, III. 

The Raymac Division of Dexco 
Corp. has moved to new quarters at 
15778 Telegraph Road, Detroit, Mich. 
Manager for this operation is Arthur 
J. Schneider, who was elected to the 
newly-created post of vice-president 
in charge of sales. 

The Coleman Engineering Co., 
Torrance, Calif., has announced the 
acquisition of the Speed-D-Burr Co., 
Wilmington Calif. 

Geoscience Instruments Corp. has 
moved to larger facilities at 110 
Beekman St., New York 38, New 
York. 
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DRESS | 
J SNAGGING WHEELS: | 
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Coarse snagging wheels grind 
faster, last far longer when 
dressed regularly with a Desmond 
Heavy Duty dresser. Even on 
high-speed resinoid and rubber 
bonded wheels inexpensive Des- 
mond mechanical dressers ex- 
pose new, sharp grains and 
provide a fresh, unloaded surface. 
Desmond Hex and Huntington 
dressers are widely used on large 
and medium size vitrified and 
silicate wheels. Desmond dress- 
ers soon pay for themselves. 


grinding wheel dressers and cutters 


| The only complete line of i 


Desmond | 


Use postpaid card. Circle No. 273 
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INDUSTRY NEWS continued 


Changing faces... 

Rollin M. Russell has been elected 
president of Acoustica Associates, 
Inc., of Los Angeles. 

Don S. Conner, president and gen- 
eral manager of Micromatic Hone 
Corp., Detroit, Mich., has retired. 
Succeeding him is William J. Pink- 
erton. Ray W. Gauss was named 
executive vice president and treas- 
urer, and Robert J. Diekman was 


a re noe EE 


US eos <h, Aiee ae 


R. M. Russell 


appointed chief product engineer. 
Fred C. Valentin became chief 
manufacturing engineer and Charles 
T. Rose was chosen chief industrial 


W. J. Pinkerton 


R. W. Gauss 


Chemical 


Master Corp., Toledo, 
Ohio. 


At the annual board of directors 
meeting of Amertool Services, Inc., 


appointed secretary. James H. 
Spencer was named to the board of 
directors. 

Five new appointments were an- 
nounced by Commercial Filters 
Corp., Melrose, Mass., following a 
merger with RAD, Inc., Cincinnati, 
Ohio. Michael F. Schaible succeeded 
Robert L. Fielding as president and 
chief executive officer. Fielding will 
serve as vice-chairman of the board. 
Alfred F. Duemler, Jr., has been 
named vice president and treasurer 
of Commercial Filters. Carl F. Hol- 
land was named general sales man- 
ager, and E. John Van Lier was 


engineer. 


Harold M. Parsekian has been ap- 
pointed general sales manager of 


R. J. Diekman 


Howard A. Finch, manager of 
marketing for Jones and Lamson 
(continued, page 72) 
H. R. Parsekian 
Fils Cn i —_ ss e PRs. * $ 


M. F. Schaible 


ench Center 


and Surface Plate 


The K. O. Lee Bench Center and Surface Plate provides an ac- 
curate means for inspecting all types of work. Work pieces can be 
mounted between centers, in V-rests or on precision ground surface 
plate. Surface plate tolerance for flatness is .0002” per foot. 
Runout is shown on dial indicator as work is rotated by hand. Side 
runout or camming action can be checked with second indicator. 

Tailstocks can be positioned any place on the T-slot. They 
are rigidly mounted on base with top and side lock. The tailstocks 
are ground in pairs assuring that both centers are exact height from 
the plate. Work can be placed in position or removed easily with 
the use of the quick release lever. Centers are alloy steel, hardened 
and precision ground. WRITE FOR COMPLETE LITERATURE. 


K.@. Lee Co. 


ABERDEEN, SOUTH DAKOTA 


Use postpaid card. Circle No. 278 


GREATER GRINDING EFFICIENCY 
... LOWER “PER UNIT’’ COSTS 


ALPHA 


GRINDING WHEELS 


Designed for fast action wherever quick metal 
removal is required. Their longer cutting life means 
more metal removed per disc wheel — reducing 
| “per unit” production costs. And, because of this 
more efficient cutting action, Alpha disc wheels do 
not cause operator fatigue. 

Made from abrasive grain and resinoid bond, 
Alpha disc wheels are strong and durable. Triple 
reinforcement provides greater safety while in 
operation. 

Alpha grinding disc wheels are manufactured in 
7 and 9 inch y Reef in a complete range of 
grain sizes from 14 to 120. 

Write today for full information. 


Atlantic Abrasive Corp. 
A DIVISION OF ABRASIVE PRODUCTS, INC. 
South Braintree 85, Massachusetts 
STRAIGHT WHEELS * CYLINDER WHEELS * CUP WHEELS 
CONES * PLUGS * MOUNTEO WHEELS AND POINTS 


Use postpaid card. Circle No. 277 
GRINDING and FINISHING 
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Angle Tangent to 
Radius WHEEL DRESSING 


WITH 
ROTHFUSS TOOLS 


THE G-5 
RADIUS DRESSER 


is a precision 
engineered 
tool that will dress either ao convex or o 


concave radius from .015'° to 1.750'' on 
all wheels up to 10°° and it may be set 
to the exact radii desired. Graduated 
stops allow you to dress ony desired 
portion of a radius. The spring tension 
journal insures chotter free operation 


Price $80.50 


THE G-2 ANGLE i+ e<Welly neo tools in 


one, having an easy to 
DRESSER AND recd vernier scale 0° 


to 180° giving accur- 
TOOL HOLDER acy within 2" of 1°; 
an excellent time sover 
to set up jobs to be 
milled, drilled, tapped 
on any desired angle. 


STORAGE CASE 


of light-weight steel, 
with a hinged top, 
heavy duty latch and 
a blocked interior to 


All for only insure the safety of the 
$149. 50 dressers when corried. 
OUR FIXTURES 
(including case will dress most radii 
and both tools and angles tangent 
with diamonds) each other, similar to 


those shown below. 


emesis available in select territories 


« 2696 smwooo stanion PROVIDENCE 7&1 
Use postpaid card. Circle No. 281 


eptember, 1961 


| 


For a very small 
charge, you can 
safeguard your 
investment in 
Diamond Dressers 
and lengthen the 
useful life of the 
tool immeasurably, 
by having us reset 
the diamonds 


periodically. 


FOR FAST SERVICE SEND THEM TO 


ARTHUR A. CRAFTS CO., INC. 


603 Newbury St., Boston 


9440 W. Ainslee, Schiller Park, lil. 
Use postpaid card. Circle No. 282 


GARNETS FOR SALE 
Abrasive Raw Garnet Sands in com- 
bined grains between 40 & 100, U.S. $72. 
per ton C. I. F. 

Write or Cable to Mines Owners: 


FOREIGN TRADES, POST BOX 1617 


Cables: ‘‘Moontlight"’, Madras-!. India 


MANUFACTURERS AGENTS 
& DISTRIBUTORS FOR 
COATED ABRASIVES 


U. S. Distributor of Hermes coated 
abrasives, a quality product now being 
used by hundreds of U.S. firms, re- 
quires sales agents for several choice 
territories including Southern Califor- 
nia, the Rocky Mountain States, 


Missouri, Southern Illinois, Kansas, 
Louisiana, Georgia, Alabama and 
others. 


Write, giving background, territory 
covered and other product lines to: 


UNITED MINERAL & CHEMICAL CORP. 
16 Mudson Street, New York 13, N.Y. 


GIFT FINISHING FOREMAN 


Immediate, lucrative position in Vir- 
ginia’s beautiful Shenandoah Valley. 
Must have supervisory ability and ex- 
perience in finishing operations on high 
quality brass, aluminum, gray iron and 
pewter heirloom gifts. Thorough know. 
ledge of polishing, buffing, compound 
ing techniques important. If you have 
the experience and ability, we have 
a good job for you. Send complete 
resumé and state salary desired to 
personnel director: 


VIRGINIA METALCRAFTERS, INC. 
Waynesboro, Virginia 


Say you sow it in 
GRINDING and FINISHING 


Anything new in 
Diamond Wheels? 


YOU BET .. . the 


ia ® ~—a ee . : 
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INCREASE WHEEL LIFE 50% 


You can remove more stock, faster, 
with less wheel wear, when you use 
the new PRECISION ‘‘BH"’ Resinoid 
Bonded Tool and Cutter Diamond 
Wheels. 


This is another PRECISION first in 
industry. By radically new produc- 
tion methods, the diamond cutting 
particles are attached to the res- 
inoid bond. It wets and holds the 
diamonds. Users report up to 50% 
increased wheel life. 

Ask for and try the following 
grade: MD150 N100 BH. 


SEND US SATISFACTION GUAR- 
ANTEED ORDERS. MAKE US 
PROVE THESE FACTS. 


WRITE TODAY FOR 
FREE CATAOG 


PRECISION raat ae 
Ot . 
E PSm) 1 ot CO 


ELGIN, ILLINOIS 
Use postpaid card. Circle No. 286 
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If you want to get 
a personal copy of 
GRINDING 
and FINISHING 


regularly . . . 


GRINDING and FINISHING is 
regularly distributed to quali- 
fied users of abrasives at their 


company addresses. 


The magazine is also available 
on subscription to anyone inter- 
ested, user or not, as explained 
below. (Supplier member of the 
American Society for Abrasives 
may subscribe at a special rate 
of $4.50 per year.) 


GRINDING and FINISHING 
Hitchcock Building, Wheaton, Illinois 


Domestic: 

C] 1 year (12 issues) ......0.c... $ 6.00 
C) 2 years (24 issues) .............. $12.00 
Canadian and Foreign: 

C) 1 year (12 issues) ................ $ 7.50 
C] 2 years (24 issues) .....0........ $15.00 


CJ Check enclosed [J Bill company 


NAME 
TITLE 
COMPANY. 
ADDRESS 
CITY. ZONE___ 
STATE 


If you wish to receive publication at 
home: 


ADDRESS 
CITY. DOD... 
STATE 


NATURE OF BUSINESS: 
(0 Manufacturing ([] Distributor 
C Sales only [] Mfgrs. Rep. 


Product Manufactured 


Number of Employees 


Nature of Operation: 


(J Toolroom grinding 

CL) Precision grinding 

C) Finishing operation 

C} Rough grinding 

(1) Coated abrasive operation 
(] Abrasive grain operation 
() Buffing and polishing 


INDUSTRY NEWS continued 


Machine Company was elected 
president. J. A. Gerard, vice presi- 
dent, Cone Automatic Machine Co., 
was named Amertool vice president. 

Russell B. Miller has been ap- 
pointed general sales manager of 
the Chicago Pneumatic Tool Com- 
pany’s New York general offices. 

Minnesota Mining & Manufactur- 
ing Co. has announced the appoint- 
ment of Dr. Charles W. Walton as 
vice president for research. He suc- 
ceeds Dr. Carl Barnes who recently 
resigned. 

Frank J. Bednarezyk was recently 
appointed to the post of chief 
quality engineer for SKF Industries, 
Inc., Philadelphia, Pa. 

I. C. Maust has been named vice 
president and general manager of 
the Bendix Corporation’s Micro- 
metal Mfg. Co., Ann Arbor, Mich. 

J. C. Sowers has been named prod- 
uct engineer for Michigan Abrasive 
Co., Detroit, Mich. 
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Use postpaid card. Circle No. 287 


Wendell B. Wilson recently joined 
the Diamond Products Section, 
Metallurgical Products Dept., Gen- 
eral Electric Co., Detroit, as senior 
engineer. Ernest Ratterman was ap- 
pointed application engineer in a 
sub-section of the same department. 

Norton Co., has appointed Michael 
R. Parrot a grinding wheel repre- 
sentative for the Iowa area. The 
company’s machine tool division has 
appointed John C. Barton Chicago 
district sales engineer. 

Rotor Tool Co. has named Harold 
Burton sales engineer for the north- 
western Ohio territory and William 
Beatty sales engineer in the Phila- 
delphia, Pa., area. 

Julius G. Mooney has been named 
abrasive specialist to serve the 
southeast district for Bay State 
Abrasive Products Co., Westboro, 
Massachusetts. 

William A. McCormick, Jr., has 
joined the Pangborn Corp., Hagers- 
town, Md., as manager of the firm’s 
new rubber and plastics finishing 
department. 


J. B. Komendere has been ap- 
pointed sales manager of Mechanical 
Air Controls, Detroit, Mich. 


“modern.research team can offer today 
THE MOST COMPLETE LINE IN OUR HISTORY of 


seicieaeminaia sre * Y. 
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Use postpaid card. Circle No. 288 
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For large Diameter Saws of all types, Inserted tooth, 


cam control. Adjustable by means of conveniently 
placed hand wheels to wide range of tooth spacings and 

depth of saw teeth. Saw is carried on heavy duty roller 

bearings for greater accuracy : z 
and fine finish. 


EXTRA HEAVY 
CONSTRUCTION 


f 
HEAVY DUTY 
PRODUCTION pS 


A 


baeed 
* 


in Office: - Cae 
Big Rapids, Michigan, U.S.A. 


Use postpaid card. Circle No. 289 


«+. This Product Took 
Two Steps* to Profit with 


e FLAT SURFACING 
¢ NO PRE-GRINDING 
e STAINLESS STEEL <<]. 
e 004 STOCK REMOVAL 


The SPEEDLAP 32 Lap- 
Grinds vital steam trap parts "<Agh 
with tremendous savings in 

time, labor and money. 

*Only Two Steps from raw 

screw machine stock to finished 

flat, sized parts at highest “ 
production rates. 


Write for complete details on how YARNALL- WARING 
of Philadelphia is using the SPEEDLAP 32 Lap-Grinding 
process to save time, money and labor as described in 
the SPEEDLAP Job Fact Sheet No. 761A. 


w SPEEDLAP CORPORATION” 
WIRE 3638 W. OAKTON ST | 


OR PHONE ORCHARD 61500 
Use postpaid card. Circle No. 290 
September, 1961 


HEAVY DUTY GRINDER SHARPENS 
METAL’ CUTTING SAWS TO 84” DIA. 


Segmental or solid tooth. Adjustable to wide variety of 
tooth spacings. Extremely heavy duty Construction Ball ‘ 
and Roller bearing throughout. Saw teeth generated by = ~~ 
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FIBRECOOL @exg 


@ TRANSPARENT, DOESN'T HIDE WORK. 
@ COOLS WHILE IT LUBRICATES. 
@ ACTUALLY PROTECTS FROM RUST. 


@ NO FOAMING, NO STICKING, NO GUMMING. 
FISKE’S FIBRECOOL Cutting Fluid will. fo 
help you lower costs through heavier cuts, j any » 
higher speeds and longer tool life. WORK 
PROVEN. Produces better finishes in both } 
cutting and grinding. Send for bulletins. {: 

Write today. — 


BN LUBRICANTS 
FISKE BROTHERS REFINING CO. 


129E Leckwood Street, Newark 5, NJ. 
Plants: Newark 5, N.J. Telede 5, Ohio 
Use postpaid card. Circle No. 292 


SKE METAL WORKING 


' tical milling machine conversion units — for 


‘tolerances of .000,1” and closer — at speeds and 


45,000 RPM — HIGH TORQUE 


Qs” tue 


ELECTRIC JIG GRINDERS 


Converts an accurate vertical milling machine 
for electric jig grinding and carbide jig milling. 


Precise Jig Grinders are custom built ver- 


grinding or rapid carbide micromilling of holes to 


feeds never before possible with low torque, waste- 
ful, air turbines! Surface finishes well within 10 
micro inches. Models with manual and automatic 
feed as well as special models to convert jig 
grinders with air spindies to electric quills. In- 
finitely variable speed — 15,000 rpm to 45,000 
rpm. Ye hp output; max. hole size 334”. 
Grinder-Millers, Power Quills, Jig Grinders, 
Milling Machines, Automatic Drill Units 
Cutting Tools, Vapor-Lub Cooling 
Sklero Hardness Tester 


Quality and Precision Since 1882 | 


PRECISE PRODUCTS CORPORATION i| 


3735 Blue River Road, Racine, Wisconsin, U.S.A. 
Graneh Plant: Precise, G.m.b.H., Duesseldorf, Germany 
ee " 


Use postpaid card. “Clrele No, 291 
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PHOTOELECTRIC 
TACHOMETER 


@ PUSH-BUTTON 
OPERATED 


© SELF-CONTAINED 
¢ BATTERY POWERED 
© TRANSISTORIZED 
© RANGE 0-12,000 RPM* 
IMMEDIATE DELIVERY 


NEW 
DAYTON 


Batteries $4.50 Extra 


FOR GREATER SAFETY 
AND PERFORMANCE 


Know running speeds of 
grinding wheels, spin- 
dies, cutters, shafts, 
shuttles, pumps, fans— 
any rotating or recipro- 
cating part. Reads con- 
stant or changing 
speeds. Requires no 
mechanical or electri- 


*MODEL 33A 


cal contact. o-2008 nome 
SEND FOR LITERATURE 0-12000 RPM 


DAYTON SAFETY GRINDING WHEEL DIVISION 
SIMONDS WORDEN WHITE COMPANY 
1101 NEGLEY PLACE 

DAYTON 7, OHIO 


Use postpaid card. Circle No. 293 


SEND FOR BULLETIN on new Vibrodyne machines 
—abrasive deburr, remove flash, polish, up to 50Gs 
shaking force. Tub is ONLY MOVING PART, has 
unique rotary turnover motion from powerful epoxy 
sealed electromagnets — produces 100% SCRUB- 
BING action by media. NO packing, NO floor bolt- 
ing. 1/8, 1, 2, 4, 6 cubic foot tubs (larger sizes, 
specials to order). YEAR’S GUARANTEE on these 
new low maintenance, HIGH PRODUCTION ma- 
chines. These pay for themselves! CIRCLE NUM- 
BER BELOW. 


BaaV|BRODYNE 


DIVISION OF GLOBE INDUSTRIES. INC. 
125 SUNRISE PLACE. DAYTON 7. OHIO 


Use postpaid card. Circle No. 294 


FOR THE MECHANIC WHO TAKES PRIDE IN HIS JOB 


WILSON 
PORTABLE 
AIR DRILLS 


New Wilson Series 93 air drills are powerful and 
compact. They have a drilling capacity up to ¥ in. 
You have a choice of 7 speeds for efficient drilling of 
a wide range of materials. Available in straight 
models with lever or pushbutton throttle and offset 
grip models with trigger throttle. 

All Wilson portable pneumatic production tools are 
lightweight, compact, designed for easy handling. 
@ Catalog PT-58 gives all the facts. Write for your 
copy. Two? 


THOMAS C. WILSON, INC. 


21-11 44th Avenue, Long Island City 1, New York 
BETTER TOOLS FOR BETTER WORK 


Use postpaid card. Circle No. 295 


KAY & WARREN COMPANY 


Reclaimers of 
Industrial Diamonds and Diamond Powders 
33 Box Street Brooklyn 22, N.Y. 


Our reclaiming department salvages diamond 
powders from wheels, sludges, hones, saw blades, 
cotton wastes or any type of diamond bearing ma- 
terial. We will submit quotations on an analysis 
basis. 


Inquiries Invited! 


PHILADELPHIA, REP. 


T. W. MONTGOMERY 
HUNTINGTON & TERWOOD ROADS, HATBORO, PA. 


Use postpaid card. Circle No. 296 


Use the Reader Service Card 


or say you saw it in 


GRINDING and FINISHING 


GRINDING and FINISHING 
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Custom dust collection 
—with a standard unit... 


Regardless of your dust col- 
lection problem, chances are 
there is a space-saving Dustkop 
model to fit the job. Aget, for 
years, has led the field in effi- 
cient, compact design and has 
developed more than 50 stand- === . 

ard Dustkop collectors. Each is igtetnlionad to most re 
buffing or finishing operations—as well as many other types 
of service. Write for illustrated brochure that helps select your 


tailored Dustkop unit. Also a complete line of mist collectors 
C.S.A. APPROVED. Write for name of nearest representative in Canada 


AG MANUFACTURING COMPANY DUSTKOP KK 
1380 EAST CHURCH ST, ADRIAN, MICHIGAN Stops Dusty, 


Use postpaid card. Circle No. 298 


improved 
DIAMOND POWDER 
SALVAGE SERVICES 


Industrial Diamond Powders, Inc. is the pioneer in 
diamond salvage, with years of experience in this 
exacting business. 


Now, IDP is pleased to announce a new and improved 
system of diamond salvaging. This new method, used 
by IDP alone, was developed during recent years in 
conjunction with Battelle Memorial Institute of Ohio, 
a noted research institution. The new system gives 
lower salvage costs, higher yields, and eliminates use 
of toxic and hazardous heavy liquids still being used 
by most diamond reclaimers. IDP’s Warren Danforth, 
Chemical Engineer of long experience in diamond 
technology, and George Danforth, Chemist, are now 
using this new salvage system to give clients more 
dependable and higher yields of Natural or Man-made 
diamonds 


If you use many diamond grinding wheels per year, 
investigate IDP’s salvage services. Either ship a trial 
lot of your grindings, or send a 2-pound sample for 
analysis. IDP buys your diamonds or returns them 
graded for your further use. Your material is fully 
insured as soon as it reaches IDP’s modern plant. IDP 
is capable of processing sludge from a few pounds 
to tons in size. IDP reclaims diamonds from sludges, 
used diamond wheels, lapping wastes, and other ma- 
terials. Customers who use graded diamond powders 
generally get sizes they use—no need to stock sizes 
which must eventually be disposed of. 


INDUSTRIAL DIAMOND 
POWDERS, INC. 


BOX 10602 PITTSBURGH 35, PA. 


Shipping Address: 200 Sandy Creek een, Verona, Pa. 
Telephone: SYcamore 3-3308 


Use postpaid card. Circle No. 299 
September, 1961 


CUT TIME! CUT COSTS! 
CUT ALMOST A WV THING 
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Moraiive Cutting Machines 


MANUAL OR POWER-OPERATED MODELS 


FOR WET, DRY OR ANY-ANGLE CUTTING 


BEAVER PIPE TOOL! 


Use postpaid cord. Circle No, 300 


75 


i} a | | 
| mL — 
Cy ied a5 | 
a \, a7) | 
Hoa (wi | 
wes 
uN KS J a y 
aa, = 
ee a : 4 i 
Pa eens: Zs .% oe j 
— i T % 
es | | {= 
% = a. ” . ; * ue er “i 
p sins 
Veo 
. ..... &Cut © 
te =«(| 
See 
a ae 
ae Og ‘ ope ad "7 ie " 
Mm —\ ABRASIVE MACHINE DI 
Po iia ¥ 


— sumor 


RASLID 


FINISHER : 


VIBRATION + ROTATION + SLIDE 


PRECISION FINISHING 
IS POSSIBLE WITHOUT 
HAND OPERATIONS 


The Vibraslide Finisher uses vi- 
bration alone, rotation alone, 
or vibration plus rotation to 
finish all surfaces simultane- 
ously to exact specifications. 


Operates on two 3 HP motors. 


COSTS LESS TO BUY, LESS TO 
OPERATE, LESS TO MAINTAIN 
THAN ANY COMPARABLE 
FINISHING MACHINE ON THE 
MARKET. 


VIBRASLIDE, INC. 


90 Prospect Ave., Binghamton, N. Y. 
RAymond 4-6616 


Use postpeid card. Circle Ne. 302 
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Don’t Miss 
These Features 


Grindimg 
ond FULMEIUMNG 


CONTENTS FOR SEPTEMBER, 1961 


Design for Grinding—Two-Man Automatic 


Outproduces Seven Filers ....................... 21 
Editor’s Page—Vertebra Missing ....................33 
From Art to Science in Grinding ................... 34 


Institute Award Program—Surface Grinding 


EY SE I Soca 5 ca ac hae 440000 SEAS e cee 39 
Jig Grinding: Versatility in the Die Shop— 

Pe Sa, Se I nw cece dedc cre sennd cx 40 
Grinding High Strength Thermal 

EE IIE 65 Sc ho hyd sehen wa cede ae aus Oe 
New Machine Grinds Knives to 15’ Long ............ 46 


As the Publisher Sees It—Industrial Delinquency? ....79 


Coming Next Month 


Centerless Grinding 


First part of a series on centerless discusses the fundamentals 
and the economics of this high-production, close-precision 
method of OD grinding. 


An Integrated Approach to Grinding 


With the rapidly increasing importance of direct labor and 
verhead costs, actual abrasive costs in terms of pieces per 
vheel or similar measures is becoming less important. Stresses 
the importance of considering all the factors in determining 
ibrasive efficiency. 


Factors in Wheel Selection 


discussion of points to be considered in selecting wheel speci- 
ications for surface grinding is broadly applicable to other 
ibrasive operations 


eptember, 1961 


“how to drill the new, 
extremely hard metals 
and metallic materials” 


Send Today 
For Bulletin 
M-460 


, On 
The 
New... 


my Al ie 
HOFFMAN 


Diamond Impregnated 


METORAM CORE BITS 


These are the new Diamond Core Bits that assure 
economical coring and finish grinding of the new, hard 
metals and metallic materials required by modern in- 
dustry. Now, it is possible to core tungsten carbide, 
silicon carbide, beryllium oxide, titanium molybdenum, 
silicon crystals, germanium crystals, etc. . .. and at a 
fraction of the ‘cost-per-hole’ experienced with ordinary 
methods. 


Hoffman Metoram Core Bits drill with such accuracy 
that secondary lapping or finishing is frequently elimi- 
nated . . . make new, cost-saving production techniques 
possible. Keeping pace with the advances of modern 
metallurgy, Hoffman Metoram Bits are available for 
O.D. or LD. requirements. Standard outside diameter 
sizes from 3/16” to 1-1/2"; inside diameter sizes from 
3/32” to 1-13/32”. 
Each Metoram Bit is designed for the specific 
metal to be cored. Customer samples are tested 
FREE in Hoffman Laboratories. Let Hoffman 
recommend the right bit tor your metal coring job. 


HOFFMAN BROS. DRILLING CO. 


102 Cedar Street Punxsutawney, Penna. 
Use postpaid card. Circle No. 304 
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THE HOW AND WHY OF EFFECTIVE COST 
‘REDUCTION AND ITS EFFECT ON PROFITS 


ae “eR ae ae eee oe ai ye es Sea ee :  RE  esens oan ser te 


COST REDUCTION GUIDE 


renee 


+ ae a 


ont 1961, 256 Pages, $18.00 


CHAPTER HEADINGS: 

* Classifications of Cost Reduction 

* What Management Can Do About Cost Reduction 
Role of the Cost Reduction Coordinator 
Role of the Department Cost Reduction Specialist 
Developing the Cost Reduction Program 
Waste Prevention 
Operations Analysis 
Case Histories in Cost Reduction 
Promoting the Cost Reduction Program 
Operation Analysis Audit 


SPECIAL EXHIBITS: 
Waste Prevention Check List, Cost Reduction Committee 
Minutes, Publicity Posters, Cost Reduction Forms, Procedures 
and Reports, Package Planning Check List, Adams Computer 
Characteristics Chart. 


PLUS A NEVER BEFORE PUBLISHED SET OF OVER 1200 
SELF-APPRAISAL QUESTIONS USED BY CONSULTING 
FIRMS IN AUDITING COMPANY OPERATIONS. 

The questions cover administration, financial control, indus- 
trial engineering, industrial relations, manufacturing oper- 
ations, product engineering, production and inventory control, 
quality control, marketing, purchasing, advertising and 
promotion. 
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FOR MANUFACTURING 
MANAGEMENT 


Written and Published by 
H. Clifton Morse and E. E. Wyatt 
Wyatt and Morse, Inc., Cost Reduction Specialists 


Now . . . an indispensable guide for manufactur 
ing management. . . easy to read, easy to under- 
stand . . . gives positive advice on the technique 
of organizing and operating a successful company- 
wide cost reduction program plus detailed case his- 
tories of nearly 100 successful programs. 


This valuable new book for manufacturing man- 
agement outlines complete programs showing sam- 
ple directives, assignments, forms, progress reports 
and complete audit questions. It covers 200 tested 
waste preventive ideas, 100 examples of what pro- 
jects will cut costs plus special exhibits. Included 
also are detailed case histories in sales planning, 
inventory reduction and control, long range plan- 
ning, production scheduling, materials handling, 
also advertising and promotion. 


This book includes a wealth of exhibits, charts, 
formulas and illustrations plus a comprehensive 
set of more than 1200 self appraisal, probing cost 
related questions providing an opportunity to audit 
your company’s entire operation. 


With the complete and practical aid this volume 
affords, you will be in the best position to meet 
the challenge of rising costs, changing markets, 
and foreign competition with your own effective 


cost reduction plan. 
Take advantage of 10 day 


I 
ORDER NOW! free examination offer. 


Book Division, Hitchcock Publishing Company, Hitchcock Building, Dept. 
GF-90, Wheaton, Ill. 


Please send me the COST REDUCTION GUIDE FOR MANUFACTURING 
MANAGEMENT. $18.00 per copy. 


check or money order enclosed—save shipping charges 
(shipped prepaid in US.A. only) 


bill me 


bill company 


+ NAME__ ee 
COMPANY 
STREET. 


a? SS | 


GRINDING and FINISHING 


ey Py: 
a ; ie, ay 4 e Be ee ; is Pe t= se nis ‘io ae) A ee a ee ae <r oF eae Wie oe Sealy : " as = % : 
) BS we . “aeaeiel eee 9! Poe: ho ae 2 Sa ea ee oe _: ee 
‘ a ae $ 
' R DE 4 : 
5 G a 
| yo “* - | 
——— | 
F , = 
Se - | 
_ rind — - | 
: , pula? : - 
t f 5 . i oe ‘ . : al 
B s : al 
| ‘ ar h; 
i : te aa e pe 
; o> la 
; ea th 
: a Berge _ ne 
- . ae nee fo 
oH : of 
: mf | 
; the 
‘ of 
, in 
Th 
equ 
iy the 
& | Stré 
‘ 
q ‘ ‘ 
| a. ______———— 
: offs 
| — 
' 
‘ 
' 
- ‘ 
> ' ee 
ee 
‘ ‘ 
' 
ee ~] 
|_| ee 
Ie Sept 


‘Vv 


> | 


As the Publisher Sees It 


INDUSTRIAL DELINQUENCY 


The term “delinquency” is usually 
applied to juveniles and appears with 
frightening frequency in newspapers 
and on TV and radio newscasts. It 
has become a major problem in metro- 
politan centers and is debated in legis- 
lative halls throughout our land as 
the crimes of youth increase in bold- 
ness and in viciousness. Many reasons 
for this age of lawlessness on the part 
of the young have been advanced but 
1 am old fashioned enough to believe 
the major reason is the disappearance 
of the woodshed from the backyard 
in both urban and suburban homes. 
The modern garage would serve 
equally as well but is seldom given 
the role of the old woodshed with the 
strap hanging on a convenient hook. 

While we shake our heads in dis- 
approval and voice warnings to our 
offspring, we would squirm with dis- 


September, 1961 


comfort and rant in righteous indigna- 
tion if the word “delinquent” were ap- 
plied to our own generation and 
specifically to us as managers of 
America’s industrial plants. Yet, in all 
candor, as we look back to the years 
following the end of World War II, 
we must confess to an “industrial 
delinquency” which is today taking its 
toll in our present capacity to produce 
in competition with other materials 
and particularly in world markets. 

The “delinquency” was prompted 
by a smugness resulting from the fact 
that we emerged from the war almost 
unscathed. The destruction of the 
axis’ industrial might was seemingly 
complete and competition from over- 
seas was comfortably remote. The 
pent up demand for goods among our 
own citizens appeared insatiable. Pro- 
fits from war contracts even after 
taxes and renegotiations were com- 
fortable enough to lull us into a sense 
of false well being . . . and especially 
as that “well being” applied to the 
future. 

Fortunately, this was not true in a 
number of plants but in others war 
weary equipment was permitted to 
retain its place in the production 
line when such machines should have 
been put out to pasture and replaced 
with more efficient ones. Production 
procedures should have been reana- 
lyzed more thoroughly to effect 
economies and improve products. Re- 


search was sometimes neglected. In 
the meantime, U. S. dollars and 
“heart” combined with the willingness- 
to-work and ingenuity of our allies 
and former enemies built a brand new 
industrial empire on the still smolder- 
ing ruins of Europe and Asia. In the 
16 years that 
modern plants and hardworking per- 
sonnel are threatening some of our 


have passed, these 


domestic markets and foreign ones 
as well. And to top it all, the space 
race finds us in second place when 
we should be first. 

Before someone gets the idea we 
are being unrealistic and do not 
know the difficulties which have be- 
set industry since New Deal days, let 
me say that we are fully aware of 
government's unsympathetic attitude 
toward tax relief and depreciation al- 
lowances in the past. We are also 
aware of labor leaders’ many short- 
comings and shortsightedness. Hence 
the “delinquency” is not all on indus- 
try’s part. This we realize. The point 
to be made is that we have not done 
all we could. However, it is not too 
late to prepare for the “decade of 
destiny” as the Sixties have been 
called. New ideas, new products, new 
methods, new equipment are 
needed in every industry including 
ours. Only by their application can 
we survive in this day of domestic 
and foreign competition . and our 
battle for the minds of men. 
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A Revolution-A New System That Never 


NOW YOU CAN GET 


ROTATION “4 


WITHOUT 


— 
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“After Generation” 


“Before Generation” 


@ True Round- 
ness 
@ Accurate Angie 
@ Straight and 
Mirror Smooth 


@ Out of Align- 
ment 


e 
@ Out of Round 
@ Plus or Minus 
Angie 


@ Partial Spot or Sides : 
Line Bearing @ Precise Align- 
on Male Center ment 

@ Errors in Form @ Accurate 

@ Errors in Positioning 
Positioning @ Positively 

Controlled 


HERE'S WHAT THE REVOLUTIONARY NEW 
TECHNICA CENTER GRINDING MACHINE 


can produce for you with UNSKILLED labor: 


1. It generates a true geometric center in a standstill workpiece 


2. It positions two opposite centers in precise alignment establishing 
a geometric axis 


3. It plants a true geometric center right in the middle of standstill 
workpiece establishing concentricity 


4. It shifts centers to correct and salvage parts that are eccentric 


5. It double generates 
2 
6. It establishes concentricity and roundness within millionths of 2 
an inch y Now profitably in use at: 2 
: 2 
STOP LOSSES NOW. DIMINISH METAL REMOVAL— MAKE MORE Londis. Tool Ca, ve'ueainn to. 2 
PROFITS. GET THE FACTS ABOUT THE REVOLUTIONARY TECHNICA er emcee See Corp. : 
THAT PAYS FOR ITSELF QUICKLY. Mach. Co. Link Belt Co. 2 
Kearney & Trecker Co. Steel Products Co. 
Giddings & Lewis Co. Barber Coleman Co. ~ 
ee “T 3 
Write for complete information ond three tree, agg: ssh te To: HIGH PRECISION PRODUCTS @ Westfield, New Jersey 3 
1, A GUIDE TO BETTER CENTERS 33 
: 2 ROTATION WITHOUT VIBRATION a >. more information about the 1 2 3 — 
3. TECHNICA CENTER HOLE GRINDING MACHINE SSA esis w 


HIGH PRECISION i || = 
PRODUCTS —& : 


WESTFIELD, NEW JERSEY 


Use postpaid card. Circle No. 309 
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No Postage Stamp Necessary if Mailed in the U.S. 
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GRINDING and FINISHING 
Hitchcock Building 


WHEATON, HLINOIS 


Readers’ Service Department 
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These Reader Service Cards are for your convenience. They will assist you in getting the additional information 
you require about any editorial item or advertisement. Because of the speed with which thousands of cards are 
processed each month it is essential that the blanks be filled in accurately and completely. This will save time and 


speed the information to you. 
Please use only one Reader Service card and let one of your colleagues use the other, 
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PERMIT NO. 272 
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Tudustrys Finest / N. & B. TUBING AND BAR STOCK CENTERLESS 
((RINDER FIXTURE MAKES IT POSSIBLE TO GRIND FROM Ys TO 12 INCH 0’D AND 


HOLD TOLERANCES OF PLUS OR MINUS .001 THE ENTIRE LENGTH OF 52 FEET. 
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The only tubing & bar stock centerless grinder fitore to be featared at the recent International Tool Show held in Chicago, Iinols 2s it ground and polished large bars and tubes. 


GRINDING AND POLISHING MADE EASIER!! 


_ TO EVERY STEEL MILL, MACHINE SHOP, HYDRAULIC CYLINDER MANUFACTURER, TOOL SHOP OR ANY ONE THAT USES, BUYS OR SELLS 
STANDARD OR SPECIAL SIZE TUBING OR BAR STOCK MATERIAL REQUIRING A PRECISION GROUND OR POLISHED FINISH... 


A BAR STOCK FIXTURE THAT WHEN INCORPORATED WITH ANY CENTERLESS GRINDER, REGARDLESS OF MAKE, AGE OR YEAR!! 


WILL! Grind larger 0’D size’s and longer lengths for a demanding market ! original starting point—thus increasing production and permitting 
WILL! Make automation possible in steel mills and anywhere required ! the use of one a instead of two as normally required on large 
WILL! Save setup time!—Convert from one size to another with just a heavy bars or tubes 
twist of the wrist ! OPTIONAL ATTACHMENT (WHICH MAY BE PURCHASED ANY TIME) 
WILL! Save you time and money ! WILL! Permit the precision grinding and polishing of tubing or bars with 
BECAUSE a switch reverses the material direction as it emerges from the a larger shoulder diameter on one or both ends as well as short or 
grinder and the tube or bar is ground while returning to its long regular diameter bars or tubes up to 52-foot lengths ! 


PURCHASED AND USED BY: Bethlehem Stee! Co., La Salle Stee! Co., The Canadian Drawn Steel Co., Ltd., American Iron and Machine Co., Westinghouse 
Air Brake Co., Landis Tool Co., Van Norman Machine Tool, Argonne National Labs, Heil Co., Perfecting Service Co., etc. 


CURRENTLY USED IN GRINDING AND POLISHING FOR—The following steel warehouses throughout the United States !! 
Joseph T. Ryerson & Sons, Inc., Service Steel Co., C. A. Roberts Co., Central Steel & Wire Co., Crucible Steel Company of America, Jones & Laughlin Steel 
Corp., Pennsylvania Steel Co., etc.; 


USED IN PRECISION GRINDING AND POLISHING FOR—The following Missile, Automobile and Machine Tool Manufacturers Nation-Wide !! 
American Machine & Foundry Co., Atomic Power Development Association, Bendix Corp., Chrysler Corp., Clark Equipment Co., Dow Chemical Co., Ex-Cell-0 
Corp., Ford Motor Car Co., Fisher Body Corp., General Motors Corp., Gar Wood Industries, General Electric Co., Haughton Elevator Co., Pratt & Whitney 
Aircraft, United States Rubber Co., U. S. Army Ordnance Division, etc. 


Srochure and Factory Price Liat will be THatled Complimentary on Reguest // 


A. & B. TUBING AND BAR STOCK FIXTURES, INC. 
A. & B. CENTERLESS GRINDING COMPANY 
THE WORLD’S LARGEST GRINDER of TUBING and BAR STOCK 


8301 LYNCH ROAD DETROIT 34, MICHIGAN 
PHONE: 925-2400 
KING OF THE GRINDERS Use postpoid cord. Circle No. 202 
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ANOTHER NORTON Prov. 


The solution | that saved millions 


Millions of hours and dollars for the metalworking industry. 
What is it? It’s the Behr-Manning resin that makes possible 
Resinall® coated abrasive belts and discs. They speed up thou- 
sands of grinding and polishing operations; produce better results. 
Behr-Manning pioneered the art of coated abrasive metalwork- 
ing; helped develop machines and techniques; and still devotes 
more men, facilities, and resources to coated abrasive research 
and development than anyone else in the 
world... and brings you the quality 
results when and where you need them. 
BEHR-MANNING CO., Troy, N.Y., a division 8° @ 
of Norton Company. < J 


BEHR-MANNING 
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